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P R E P A C K 
C«r(Slotr««eutiir ili««ii9«s • di»«o9«ii of beiirt and blood 
•0<t9f)ls « are the l«a<lliig oaus* of dtatb in Afflueat ootmlriea. 
ta tlnit9^ J I a t a a aloae m&r» tttaa SB &ilHoa pm^ftie »uiter trim 
fiuob dlsaaaaa and i^out one sill l ion daattta ooour every yoar uriniati 
la 3*^  of tho total deaths In tha eouatry. Uaart dlaaaae tiat been 
Idantlflad a» nuaibar ono k i l l e r lo t&a Unltod atatoa. AlilioagU 
8uoti atat lat loal raeorda luro aot available for Indian population* 
yet the 'National Coanilttee on aolanoa and raolinolo^y (Govt, of 
India) In I t i iQlt^fQ draft pl««i he» Indicated that tSio oardlo* 
vaaoular dlsaaaaa are l ikely to aaatiae laportanoe la future In 
India wtiere rai>ld Indiiatrlallxatlon and ttrt»«nlaatlon la bringing 
a Chandra In the Ufa s t y l e . Tbere l S | theraforoi a strong ease 
to develop prograMaes for prevention of tbe diseases and thereby 
redtielng the death rate* nne stMh effort ootild be towards 
developaent of safer druigs as no drug without side ef feets Is 
yet imowa. The lapl leat loa of blood l ipids as a ooatrlbutla^ 
faster la the pathogenesis of atheroselerosls has led to 
wldesprsad searoh for effect ive awasures irtiloh control the 
eeaoentratloa ef oholesterol and triglyceride in the blood and 
hopefully In the t l s s o e s . Although diabetes* high eoaeeatratlon 
of serun eholesterol* lack of exerelss* stress^ obesity. 
- t t -
olgttrvttft tiiolcinf and high blood prooturo aro oorr«l«t«d «ltb 
ri9k of d«T«tO|>lng li««rt dttoaaOf yt thoao factors do not 
noQestarilj' or«doo« tb« ditoaso. Thaaa aaggeatad oausoa oaad 
fnrtHar tnveatigattoaa by bloobooitsts emd ottnftolaas to battor 
tiaderatatKS tti« pathogaaosia of oardiovaaoular diaaesaay v i ta 
the tiOT»ei that preheat I on^ aa»lioratioa or even otora aoy follow* 
fii avteoalvo atttdioa oa ra ta , rabbite and tiusaan volantoera, 
*4athar aaid fita «9aoolates bavo oatabltshed ttia benefiotarK effeota 
of Baagal grata to pravootlng alboroaoleroaia (i£ri»tm& Murti«1074K 
To order to midoratand the t>o«slble mode of aot&on of bengal graUf 
i t waa oonoldored aeoaaaary to ostploro tbo nataro of sabataooeio) 
that oan bring about lovorlng of blood l lp lda . fbo prosont lovca-
t t rat ion aujfgents that t«o laoflovonoa of bongal graai -
bloetianla-A and foraonoaotlo - are asaong the aottvo hypollpldealo 
prinet pica of beagal gras* Altbougb tbeae Isoflavonos have toag 
been reeognlaed to i^ osaeaa very weaSs eatro:senio aotivlty 
(<:l^aiHry, ot j l . t tm^ and Sohnltm cjt a i l . , l i iT l ) , yet tbelr 
fiyp^^ltptdeato aetloa baa to be viewed wttb sotte oautloa unless 
i t 1« irell tolerated in nan and, miUke estrogen* baa no 
feainlslnft effeots. In a pretlalnary ef for t i t htm been sbo«n 
that rats re«aia bale and healthy upio an oral dose of toail vg/kg 
of biofthanin-A, The effeetive theriM»etitle dose of bioehanin«*A 
in r a t i is SO «i/k«» The present iovastlgatioa waa, tberefore» 
- t i t -
41r»otf)d to ttilliiitwittatft the ti jrpolipldtalo •ffftttta of th««ft 
two l«iof1«voat« I n tli» hop* that an • f f«o t l i r« arug tli«r«py^ 
oonta Avolv* tn i}r«v»i}ttoKi of oftrdlovmiouliir dl««&s«« r« la t» i l 
to ti!fp«rUnld««ttt. 
t« Th« erud« t tof lovone f rao t loa , bloohmiin-A and formouoaetin 
were tunlfttod trttm tUm bungai graa < Clour a r i e t t a am J. Ta* 
ptirtty of a bioehiMtii"*'^ aad far»oiioaeUti »a« oUeoked by f u ; 
tt'ilfii; iitttiriiieatata ti€fl««fltt <l^<)), colour reagetitst ^^' ea^ 
tn 4|>iiotrd«ttOp.y. Corbon aad hydrogoa analFaia waa alst? 4aaa« 
3« Th« aup|)taatatatton of orudo t^oflavone f raot ion to tna 
eholantaroloailo «a l« ra ta for tlirae weeks daprasacd s l g n i f i -
oantty ole'ratad aartta t o t a l , oAter and frae ohotaatarole . 
rhosnfuotlplit lairals ramafnfid unoffooted^ attriougH U/P r a t i o 
d#«r0ji9edl atgnl f toaat ty • !Jow»irar, t r ig lyoar lda lava l vaa 
alao not rodtieod. Ho sl jsnirlcant d l f faraaoa vaa obaorvad l a 
tha araraga body c^d l l v a r valgtits of ra ta l o ol io leattroloalo 
and traatad groapa. 
9 , ntaalimiln-^ a l i a i f i o » n t l y r#dttoad a l l aartia l i p i d 
paraiiatara of Tr i ton irii~ld33»ia<1tioad*toyp0rtl|>ldaalo r a t a , 
faraonaaatla also oattsad al«tnif ioaat raduotloa of a l l aarwa 
l i a l d paraaatara axeapt pbotpbollplds* 
- l i « 
4 . t««ltli«r biocbaitliioA nor foraioaon«tl« tlio««d • f f v t t t l v * 
»ifpollpf4««io aotioft ift * f t r « t pb«s«* ?rlt<»ii t««t •xpmrimunt, 
tn '"flieoon<l |ili«»«* f r l t o n tost blootinnln-A and foraonoaetln 
redneicl slfoi l f loai i t t jr a l l thf» t lp td purwietara l a tu« w ^ l « 
fiaro* wid mervm ^ * l tpopro t« las . 
*}, ^'faiolstratlnin of Dloobanfa*^, at twa ilnBe lavala 
(5'> Ri /kg aad 100 si^icg}, gave alaast S8»a rospoai^ea ta raduolUi^ 
ali^nt f loaat ly tit® t o t a l af iol^star^l uf t»ot& aar j a aiui aorta 
of rata latwliatod a l t u a olatura of vitasala Og aad ctit i lastaral 
I n a t lva o i l * Fontoaoaatlnt at a doae of 3i) as/tcg alaaa, 
atf^o daoraaaad al;talf loaatt}r t o t a l oboleatar«>l l a aerua aad 
aorta* I t aaana that bloebonln*^ l a ©or© of foot lvo tUaa 
forsonoaatln. 
9 , tllatittnaooua ada ln la t ra t loa of titootianlaWi for 4 waalna 
to ra t« reaalv lag byper l lp ldaa la laduolni; d in t praveatad 
a lKQl f toant l f tha r l«e of t o t a l eholoatarot «ad t r lg tyoar ldaa 
l a aliola n&rtm »m wait ma In aaraa y ^ - U p o p r o t a l a a . 
roraoaoaatla, hoaavar, did aot eaoaa algal f l aaa t radaotlao 
l a t l a l d f^araattart of vfaiola aarua aad aaruo fi - l l p o p r o t a l a a . 
f a t a l aad aatar ehotaatarola of aorta wr^ alao raduaad 
a l f a l f l a a a t l y oa t raataaat a i t t i blocaanla-A. lioaavar, t o t a l 
ofiolaatarol aoataat of tlia l l v a r laoreasad a l ^ a l f l o a a t l y a / 
ttaa t raataaat of both bloahaala*A aad foraoaoaat la. 
- ill 
T. A^alaliiiratiofi of t»loc)iAQln->.% to tiyp«rlipld9«fto rat* 
for 9 days raduettf niffiirtoantly total oholeatarot and 
trlii^tyo«rt<l«t to whole nmrnm as wall as in s*ru» y6 -
llfjoprotalns. Ritoapt total oholeatarol of sarum /^  «>ltpO{>rotaiQs» 
foraionooatlfi, hovevar, did not oauaiQ any slgatfloont affect uo 
tmy of the l ipid §>araaetQr8 of vHolo aenia and serj«B B «• 
lipoproteins. Total diolsstarol of aorta was reduced slgtil* 
floasntly by botH Modhanln-l and foraononetiis. 
9« Mai oi s trat i on of fc»iaottanln-4 or forsiononotia at a 
doso of »f> sti^ki/day for 2 waales to oorfsollpealo rats , 
howovorf did not brin/j eibout reduction of any of ttio l ipid 
parasteters lo soma, aorta or l lvor . 
9 , The acut© toxle dose (l«»gQ) o^*" bloeUimlii-* «?a« found 
hlf^hor tban 1C»00 ng/kis; body »eli:|^t in aals rata. 
U»f or ABBRSVlAflOlfS 
«r(0 world h»«ttii ori«tlt«ti<ia 
nw ?f3f|»«rtlfiO|irot*ltt«i^« 
5ini« n t |^ a«s«lt]r l l foprot«la« 
tDt EiOv tfentltr tifiO|»rot*la» 
VWh fmtf loir d«a«it3r Upo^rot^ia* 
HMOeOA 3«lt3rdro«r«3-««tii3rltlot«rrt <3<»A 
irnmmonan 
r r lan t«» bom to t i iu , thwn t!i« 'Jdds ero tliat t f ti« 
t«i h^m mid Qontlnnvt ta H r « In aiiy Af f laeat indat i t r laUsod 
nation h i * ^ I t i a n t e deietse t j l l l fol low soao d«|^ree or ford »r 
fa l l ' i ro wi t ' i ln hi '* o«ir«fti:jvaiOJlar system, lii® ;>rlaciy«l 
un<lerlvi'i« enune of tbta f a i l n r « , e l t l ie r cllrootly or t i t l t r o o t l y , 
I"* RtHarofelwrfJiilst d i r « c t l f , hy pr><3uolo'4 or f a o i l t t a t i j ^ 
-tnitrticti<m of i«a1«r lar.^n «n<1 :A8tllmi sized a r t e r i e s , ©ypcoialli? 
tho aorta aafi th« coronary a r t« r t©» , or l u d i r e o t l y t ai» ® aajur 
ootitrlb'Jtl?ig factor of deatn f roa a nuatier of otU«r oau«a«. 
I l l tbt3» broadly speaking, 1® tho reaa l t of tl»r«R «v«nt"» l a 
t^3 vnseMlntur«»at!iero8clorotio iiarrowiog, saporlaonft^d 
t*»rofnbof5ii, and wealsaning of the a r t e r i a l iu«<lln «ritti stibBaftueat 
p^iftirva*^. 
In 1'Hit oentary mmt a r t a r l a l f1i«i(«aNe, pnr t iou lor ty 
atnf»ro«el#ro«l!i of eoronary art«rl««» (arteriosoloroMlai) haa 
H«co*nf«, an 1« «N»ll frnovo, a «afor haalt^ <irabl««m lf*adiu\, t* 
^ia«t»i11tr and pr««atttr« d^ath In «t4dl(9«ate, in r«^ttt, i f 
not a l l f ootHitriaa of «»«t«rn o i v i l i c a t i a n , l i v i a ^ on luxuriouti 
d int« ritth fa aa lor ia i i , p a r t i e o l a r l y oalor i i ** tr^m ani«al f a t s , 
rn tit#«« aoiMtrtaa a d « f i a l t » pat tara of a««<-diff«r«ttaa i « 
ai9nnr#nt, atiara «o««a hafora Minopaiiaa, mtm «ttoli laaa proaa 
to f1«ir#l<»t) aoraaary haart diaaaaa tJkam m<m of Ilia saae aga. 
2 
rhmn« cti^nmrrmtions hmm silvan r i s e to extansiv^ o t l n i e a l lutd 
«in«rta«ntftt studios, on tti« ro lo that e«t«rog«os atiy £iav« <m 
VHa aoonleratod fariti of the dlaeeffe* 
iom& <tegrii0 of tnelcl«!»oe of i i r ter lo»olera»ls iia« tj«ea 
s*i<>tn to be prenont in alao^t a l l witwal 8pooies« fr..^ fln^es 
t^ firttaatos. t i l ls stato ts a* aalveraal l a aisi^al® l l v t n g 
uarter aocfi dlvarae ooaditioas that I t wotilU sees that acrolsr 
*jRvtnf< turn arterii^l ny^tn"^ I s e l l t imt i s Qaeeftnixry far tiio 
;1ftV0!«tjiannt ttt e r t « r i a s o l e r o t l e cijaajias. :ioi?«V0r, tiiesa 
cfimi«'ea ara usually so a t l .;tt taat thoy Ua not i u t e r f o r e 
with th© blood aapi^ly of organs ftaJ, tliorofor®, do not lead 
to orjjaiito rtlaaase. Also, tboa© a l i g h t caaagoa e«»OK ao ooa-
9 lstent p a t t a m as fa r aa nmx laolrteaoe i s ooncaraad, Dtit 
tfepy 60 ahow aa locraaae wltti ti»o advaaciofj ago of tha aaitsals, 
IneiJ conoertad e f f o r t s hava t»aea .a«5l« to s^luaidate tlia 
f9eeti«inl«« and iBirtarlyloi? oasiaaa of att ieroaolerat io prooaaa by 
ranradttaing the dtaaasa in anlnala* 
riia t a r * atharoaelaroala vaa Qaina4 by .^tare^aad i a 
1^ ^ to daal ipata a par t l au la r l a t l a a l va r ie ty of tbe aora 
xanffral a r ta r toaa la raa le , latrodaaadi hy Lobatain i a %3'i3 for 
a l l eelaroaaa or liardaMttt«s of tlia a r ta r lae (»Cats, U,H, attd 
3 
"^tanlvr, J.» 1953). Ph« p r v f l v •»t!ier<>« (fr«»« the Ur««it 
« th«r» , or antiih) w«« •«t«<}t«d *tc» d««tis;iiat« tho caiorphous 
ttntit Aooiimalatioii I n tbtt lat la ia utitoli ia t}i« h a l l neuric of 
anpnrofitly oontrafSfetory oomhiaRttoa daacriboa tAa f<M>t tnat 
thn leal^n b«$la» an aoft deposit and tiardeua a» it agas. 
\oonr<lin,t to oHnlo lans attiarosolor^sls snooapassea a wldo 
var ie ty of o t i f i loa l ^ o t t U e a whloU mmy iootuda taiyaoardlal 
In fnrao t lon , «si,?tna peotorta , oarebryvaaoular disaa'it^a aad 
tvsortslonally cliao«?:ea aiilca oea &e detectatS only on oa g l c c t r o -
cnrrtlo'tra'a. "icoor.ltng; to 'idi attieroseloroals l a a Ulseaae 
of ttio fntloia of a r t e r i e s Involving focal aocttcsulatloa of 
l ln lc ia , ejota!>lex earfjotiydratas»t blood <^d ftlood prod iota, 
fibrous ttftsue «nd onletota dei>oalt8, and esguelnted a e r i a l 
chftn^aa. I t i s therafora , a omplox and { ^u l t i f ^a tad oofidltian 
which •««v bs* ooll<M!tl'3n of pattiologioal atataa ?ilt'! ovor-
lannlnir. s i w i l a r i t l e * ! of n r t a r l ^ l abnori«al l t ta«, 
Tha .-ifavalopaeat of atharoaolorotlo teal on I s a oo« | i l i -
eatad a f f a i r . uan«irally, attJar-^acleroals €ii«iar of a i r t a or 
of aoronmr ar tar loa involvaa tba for»atl<ia of U^iia dapotl ta 
inatda thm v a l l a of th« i»lond vasaola. nt$ orucia l attist^yaatta 
atiieU ara raa[|Oa»itola fctr t!iia laaion taad to provoka i n f l a -
waatloQ and aaarrlag of tha a r t a r i a l wal l t iattaa, «.loatron 
«laroaaoi»y liaa ravaatad that tHa f i r s t v l a i l i l a i^vaat duriag 
4 
thm '?«v«lop»eiit of iUn9H99 i» the IQYASIOO of thm Inner 
Itnttiii; of the mrtmry bjr fatty aubstaaoos "- mppemting aaialy 
In tfi0 ««ootti nt]sol« e^llff onA foaa oe l ts toan^ wtthia t^e 
arterial liiilns«» t ooanan oharaoterlstlo of haaaa aad 
evperlaieittol atheroma i s the preaenoe of tiDAd aoolaloliig 
foam G^lls. The follousing poatulatlons Ibisvo Deen aotSe about 
tfie orln.tn Of tboae oel l s* 
( i ) end^itUelial OQ11# transfora to foaa oal let 
f i t ) aaiotfi mnaole oel lv alurattng froa tiia «iK$tila into tttD 
stibanttothellat apaoe tranaform to foaa oell»« 
( H i ) jnonoeytae «n«l lyeiphooytea ealgrates fraa Uio blood l«t» 
the "vaaoiilAr vai l ead pba^ooytiee tbe l ip ids wbiob 
noiis lato tho fiubon<!otbellal s.oaee ocroas tlis p»ado-
tholl'm^ 
(iv) c irealating aaoropbagos ptia^ooytl«e l ipids In t ^ blood 
nlnu'vm and pass aoroas tbe i^Qirf Uheliu® as llpupba^^aat 
(v) foam ce l l* derived fro« furo-esdlatlng aabeaflothellal 
aetta* 
Severet poeelble ttitebeali^^a have beea propaeed ta 
evplala the depoeltloa of l ipids In arteries or the atberoaa 
fftraation. There are two prevalent eoaeepts» tm the i^enesia 
of the athereaatoua plaqaesi the f i l trat ion »>eory aad the 
throahoaettle Mieery. the f i l t rat ioa theory preswees that 
ftlasaa eonstltuente eater dlreetly lato the arterial wall hy 
a proeess of diffeslon froa the lealaal surfaae of v e s s e l . 
fnft i iT to t)i« «ii<lotl)«Ili«i mni/or i a e i a a or « tiftgh l«v« l of 
t i i tn^roteio f»noouriig«« plaque fo raa t lon . Caurtiee «ai(t Garl lok 
(f^BC^ r«!)ort«4 that umrxm Upoprotoln f i r s t pasaas across tlia 
ftndothftllal wal l f tout ^ <»ll.ioprotaln fraot ioo may baoone hold 
m in the atib<HBndottiallat spaoa and taoooa get de{>oslted. I t 
in qtitte em>paraiit that ttie o^iipoaitias of l i p ids in atttaroaaious 
lesions dfoos d i f f e r f roa tftet ta^ tbe blood par t iou la r ty as 
r«irar«Ss f a t t y ewoitJ coapc^sttloa. I t ibas btsoosoe aaocasaryt 
t*i©rafore, to pontulate that ©ithor t lpoprotolns aro a l torsd 
In soae iieiy during the proooss of deposi tiost or tbe l i p i d 
daposits ar ise in part by tlio syatbasis in th@ a r t e r i a l <aatl 
f'^ar, 1004). 
Aeoorainr, to throaiboganio thaory, taaral tliroabi adbara 
to tti#% I ' luinal sarfaoa aurt beeoaaj iooorporatad in to thQ wa l l 
W an rtr»rgro»t!i of an<lo|lialiiii9. The tjrpa of pla(|ua forsitd 1^ 
flapAn<faiit upon the r a t i o of ttm adbarin^ « a t a r l a l s i p l a t o l a l s 
aatf f t b r i a . t t has baaa shova ihat maorophagss also lilay an 
iwportant ro ta i n dspositlon and reaoval of l i p i d s l a 
atharosalarosis. A«aordinft to Day (1964) «aera|;iha%«s may 
af faat tha daposltloa or ra»oval of l i p i d in a r t a r i a l wal l 
in roar posalbla warst ( 1 ) by tha tiptaka of l i p i d or t i p u -
prata in by •aarophafas i a tha l aa ioa , ( i i ) by tha subsatiiiant 
aatabolistt of s«iM iagaatad l i p i d or ( i i i ) by primary aynthaais 
of l i p i d s by siaaropbagas sfiieh bars aeaaaulatad in tha v i a a i a l t y 
or tho i n i t l ? i l lesion RQd ( I v ) n t ta raa t ive ly aaorophsgoa aiajr 
tnjrest l i p i d at snne fliite d istant frcm artary aod carry i t 
In to thft a r t e r i a l w a l l , 
Tn the ftpftoa bettiaen the co l ls ssa l l asaotmts of 
c!inl<^fttf)rc»l ean be datoctad. Vary f ioa f ibres of a a a t e r l a l 
wUloti br-fiovee lllse f l b r l a , also stiosa up ^ I t J i a tti© l i a i a ^ as 
wcrll 00 fm I t s anrface* M this oarly staj^e the foreriwiaer 
")f ot^sorosolarotlo tesinn onsa &e rooogalseU in t'ao for.5 of 
f a t ty streaks* Cbti lester^l , Indeod, I s aa laav l tab lo »uSemot, 
l}r»oati9a tho foroiatlun of at&arodolorotlc lesloa i o osseat la l ly 
an l i i f laaaatory response to th is substtxsoo* Ul^h blood 
pressure l a a sorloas contributor to ataorosolerosls ooly ©aeo 
I t I s coablnnd with a lilgl* oholeatarol lovol io tJio blood l a 
«r*tlnh oaaa prosstiro forces oliolesterol l a to tti@ c r t a r i a l wa l l * 
I t I s bollevad that 33'» of a l l -^enuino foras of ^ j -^ai* f»ectarl» 
and nv^eardtal In faraot lon are assoolatod ©Its solorot io 
cHanfftts In coronary ar tary ( > o h a t t l a r s , l i S l K . I r ta r laa 
a r r i l e t e d nrlth atharosclerosls axblb l t ttiickanlng of a r t e r i a l 
wa l l Int l tsa* usaally Hypertrophy of the aiedia tiilth o lear ly 
denoastrahle l i p i d daposl t s . -iince a l l these factors decrease 
the else of a r t e r i a l I tMen, I t r e e a l l e In r » e t r l o t l o n of f loe 
of htood at reasonahli^ pressures* Thus the res t r i c ted supply 
of oi«yi|ea and aa t r lea ts to eoroaary atisele lead to dlaiialshed 
nerfomanee and f i n a l l y heart f a i l are* 
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&if« •tyln t« an ia^or taat ra««t In th« d«velo{»tt8iit of 
ath«rAsolftrosl8. \llhons;ti t f i t t dts«ii»e ! • aalv«rsat , l t » 
gr«At«st |)ri»vttlftne«» In gaoersl ly found Mioa^ tiio people 
*i«)1ot<!^ ing to affltMsnt oountr lcs. Mwiy faotorst tii«t are 
^u't'fiftoted of ootitri&uting to atbaroaolerosis hme t>een t n v e s t i * 
gated, radoubteflly heredity i s en ioiportatit factor . Tata 
Int^todoa aarked ot>e«tiyt tiyp«rteniiloii ( d i a a t o l l o blooa 
prea-'.nrB of 03 mm :fg or above}, "Inborn err;>r* of hyperl tptf leala 
ao<1 fiy|)0rc!jol(»»terole«t« (.^erti« otioleaterot 2fi0 mg « or above|, 
<11nt»etoS|i deranged tbyrold fonotlonsy »al fuaot ioniag of adrenals 
and rsBny otfiera. ';nvlraaa»ntal faotora mt^ be of prtssary or 
socondary inftuaooe. Fheee laol^ide esotional streaa sitako.tiaois, 
rfli»t» o t i^a to , d«t r f«oata i tta&ita (aaoklnjit taoti of exaroiee, 
e t a . i contracted dis^asoa^ oar ta la dru^a and ottier setabol io 
•!l9nrd«^r»» »«o^ a» elevated aorufii a r lo eold (iiontoyo _gjt a l [ . , 
t^«T} l«n«dttlc, t l S T ) , lowered s«ra« albiittln (ftaahe-r nt a l . . 
19^7)f lowered l ipoprote in U'laaa (?e t r i ra» VJiQl) and lovared 
endoneaone heparin (Vet ioan, t967)# I t ia,» therefore, quite 
apparent t l iat no ein«;le factor alone oaa be a t t r ibuted in ttte 
dewelopiMMit of atharoaolaroaia. 
In the eoranary dltoMied gro i^e , aerua enoleataroU 
?>Hoeph«lt|ild (C/p) r a t i o i e htgn even ttioa^li nuth eholeateral 
and pboapboltpida (ur^ inareaaad. Ttiie ladioatea that tne r i a e 
in pboepboliplda bad not kept paoa v i t h ttiat of oi toieaterol . 
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f t ««» AUfittstfi^ th«t fnotors r«ifouriai tli« 4«pOiiitloa at 
oholftfit(»rol tn th% inttna «ro «nb8iio«(l l»«e«n«« of th« taoic of 
«i<iifftftl«Qt fihonpholtpfdt to a«t at col lo id atat i l l ixtr . l^ooivr* 
JSi J I * C1^7^) al^ *^ belltfvod that t^a atraotura of phoaplioUplda 
«a? pluQT a rol9 in the a taMl l ty of lioopirotalna ana tboir 
l3ter«iotlon altH ttiQ artarial wall* niaoa Ilia 0/J ratio ia 
«;e{terally Doliavad to tie an Sadax of atttorogaaaoity, i t a riso 
in th& ^-liporirotctaa i t a pra-raquisite for at&oroganaol ty 
(Oratliaa ajt a t . , 1 ^ 3 ) , 
I t la wall Bcnown tliat In mim tDe aaocint of ciiotaataroi 
In the norta and tho aavarlty of atli»roaoleroaia Inoreasea tiltU 
thn 9%e C'ltarietb S^lth, 1933). f t haa furttiar been aliowii tSiat 
triglyeartdaa aeoimalftta far aore aloaly in tlia aortie i a t laa 
thfm <1o the otioleatarol es tars . aottohar at j l « (1J04) fiava 
ahOffB that tlia aataririe^i eHolaatarol la the aajor lipiil 
noit^onant of fifjiaaii athoroaolarotio laslona. SInoa tlia artarial 
wall T^oaaaaaaa aotlva l lnnlyt io ayatast I t i s not tiaraatonaala 
to lafar that triglyaarldaa ara raadlty aatabotisad t>y artarial 
tl'taqik iin>l fianea <So not aootjmulata In graatar qunatity* jitadi«ji 
Hmrm ataowa that at laalona pro-rata tba rat io of vstara to fraa 
aholtittarol Inaraaaaa, Hadgranra and Saat (1973) eaaeluda tftat 
«iMialva Inaraaaa la ayattiatia of chotostarol aatara tiy foaa 
aalla la tlM ^asaiiiU axplaaatlon for tha tilshar v a l ^ of 
a»iole«tarol aatara. fHaaa atudiaa ara In 4mraa«ant wltb tiia 
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flndlQiA ttmt t!i« lipiA dropI«t» oonalstliif of aluott naUmly 
of ehotfksterol «ttor art pr«a«fit ia tiui aortle ia t iaa aad that 
stteH droplatfl ara ajrotltaalaad by end aaaootata^ witb foaa oaila 
In tha tntaot int iaa (Oay • ! j l . , l^aaj l^ oag and Inaall» 1J7U| 
f^atarson Ait a | . , t07t)« Oaaionatratioa of aucH a diraot ra la -
tlon«»!ilrv betvaao t!i<<> aaaunt of ohoteatarol in iba aortic Intisia 
and the eateriflad otioleatarol la of great convanianoa to t&a 
InveatttAtor bsoatisa either parwiater BUQT bo tiaed as a aaaaura 
of sererity of aortic atberoaolaroaia. 
A eorreletton betvaen alavatad seruo triglyoerlde aad 
choleaterol l eve ls has been abown (t^ 'eldiRoii and Wallaoat it^64>* 
The aortas of hdiimi f«di aost of tba esperiaaatal aolttala are 
eatable of nyntbaaiElag aoaut of tbeae l iplda vbtob aoouiiulaea 
In the ntharoaolerotle tealona (Stain and »tein» i3d2{ 
Looaallar at al.< 1902)* Lofland ajt a l . (1933) aboaad that in 
nl<i(eon the coronary diaeaaa la eharaeterisad by the aeouaulation 
of varlotia l lpida eapaetalty of sterol es ters ea6 free ataroi . 
In the later stages as the aorta baocwaa ralatiyely «are 
ftlteaaad, the syntbesia of fatty acida la enbittmed in aorta* 
The atbaroaelerotto plaque i t s e l f appears to be the eblaf 
s i t e of tbla synthesis. r4ticewisa9 as the aorta baooasa aora 
(tiseaaad, relat ively siore of the newly syathesiaad fatty acids 
beooaMi eatcrtfied to aholaatarQl« Maaaan at al» (liidu) ahowad 
the Inoorporatlaa of fatty aatda into aortia otioleataroi astarii 
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111 e!i9l«iit«rol f«d ffitlnats. thtty «l«o d«aaattr«ttt<i tliat •trtm 
fatty Mlds p«ii«trat« aor» ra|»i<ll)r tHaB otioUstarol to tit* s t ta 
of e8t«rlftoatlon t» nrtcries . £lit« «x«ot a»otiml»« by wtiieU 
cfi9ta9t«rol ««tara aaauwiilata to tba artarlal vai l Haa yat 
not bean alnoldatad olaarly* 
iHWlllWWWI W MiiW>—^MO—W WWllWlilMWW^^—I WWIMWWJIillMWI .WWII 111 ••MWWIlJillli l«i|i<WIIW|WiiWMi«»#«WIW«N>>wrMHII«WW<>^^ 
( i ) Pnt tnfluoft^ l lyparlt^Ideaita - /.pidaQitilogloal atuilioa 
In ®an «agg«»ted tbat high fat diet with or vttHiotit eSiolastarol 
fitaya tsafor rolfi in tha davelopaiafit of atheroaata* Sti& slopldat, 
qrtiolcost. and eaaifist wsf to produce atiierosoterosla In experl-
aif>ntn1 anttsala i s to glv^ a a dlat rl<:^ i In c^otaatarolt but dietary 
cHoloaternl is not eaacntialf luat as It Is not far tbo tlavatop* 
aent of tbo dtsoa«)e Sn man. The routine aettiod of prodadng 
at^firoioterosla in asperl»eatal anlsals la by feeding cHolastarol 
at terreiR of 0.5-35 by valgtit of the diet (irlteliavskyt liftii 
Conatanttnldea* 1*)6S). fbe degree of involvenent of dietary 
4^oteaterot in the wtiole atherogenic proceaa depends greatly 
on the ether eonetltnente of the diet . Increase In Cll) have 
been llNlced with Inoreaae in eonsnaptlon of dietary eoa^onents, 
• i s , , fa t , ^ e t e s t e r o l , anlttat protein and oarbahydrate. 
Krtteheir^y j | t . j | l . (tUSi) shoved that oholesterol la heated 
oora nit I s «Mre atheregento Mid produce atheroMntous ptaqties 
in rabbits. This eenld be dae to presftnoe of b l « ^ r eaneea-
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tratton of frii« tmtty «et^« la li«ait^ eora o i l (^rli«ii«v«k3r 
J l J l*t t^^2), tt h«s ti««o foniia that vntiirfttvtl fata aloag 
with onol«»«t«rol prodttead nor* 0«v«r« atteeronta thaa uasaturataa 
fata fiCrltoUavakr aiKl Vtppt^r^ 1907). area&aii tma irovard {tM^} 
fli»ir«lof»9^ atheronetcrroffta lo rata by feadtng a diet atmtalnlng 
Qhataateroly ehollo aei^» ttiioaraoil and peanut a l l , 
4t!i«ro»al«rost9 ean a lso be prodoood In rata «lt!iln 3 daira Dy 
intubating a talsuture of otirtloatarol, ¥ | ta s ln u^ in ol ive o i l 
( 4lt!!i@n» I3T3). ^cntenflVsKy j t JB|, < 1 J T | ) mportact that tua 
rabbtt fed a diet ooatalniag oooonut or peanut o i l witti 2» 
ofiot<%«terel had atost evtenalire as ve i l as oBOat freqiieat leal oris 
thoa that of oorn oll» 
fhe prodtietlon of &tberosoleroals» as oowionly acoeplailf 
dependa on Icmg use of d ie t s ooatalnlRg exeesslve aaioixtit of 
fata etfx^Qlalljr aaturated f a t s / Vhe deatb rate in oountrlea 
with «or« eonsuf^ytion of saturated fats tend to be HI ;t)or titan 
«<«ere a Xmmr peroeat of ealorles Is derived fro« aaturated 
fattr aelda. niere i s a higber oorrelatloa between tbe peroeat 
«f eateries frea» satttrated fat and tbe deatb rate and a low 
fioeltive eorrelatlon between pereent of eaiorles derived fro» 
^ol^rimsatsrated fatty aolds aad deaUt rate* 4aity Inveatlgatora 
bave sttspeeted tbat the fat Is not ttui oaly lisportaat faetor 
la deteralaiiic UMI laeldenae of atberoaeleroala* Car tela ly , 
eowe findiags ai^ d i f f l eu i t to evplaln oa tbe basis of fatty 
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aet^ iltt or f«t eoti»iM|itloa of <ll«t ftloii*. for •jrwi^il*, 
t«o««n«teln (1994) ;}Otat«(} oat tiiat pastural trlboa of •oatiurla 
And AOMtili dftspitt • blg!i intakt of satttrfttod fat tron nllic 
(«0-4»St) hmm r« lat lT«lr low laoldenoa of CUD. ^aaa £ | j l . 
(1*303) hirra found e la l la r rasulta In atudiea oonduoted oa 
efirtain i fr leaa people* ntffereat dletedrsr fata witti aaS 
fritttiout chotaatorol prodtioad tiyperlipidotBia aad also raiaed 
Vw l ip id Icivala of rat Uvar (Sokatattr at a|*t 13^9} CoKatatir 
end 'Jalooi9« l lTUa). llaaatid and Gauit!ieroa (1^73) rciportaU ttaat 
oDoleatarot and elttiar trnttar* ooooaut o i l , olive o i l or oorti 
oily n^ ien fad to rabbits for six aonttia prodaood £ijr4>orlipid«aia* 
fts© atherononaolty of tti&ao fata dooreasad In ttio ordar • litittor, 
oltva ot i t ooooaut o i l , oaoao butter and oara o i l . Ihe aavarity 
of atheroselfitrosis waa oorrelatad vitt i the plasaa oholeataral. 
Tbioaraoll tr»9 a«ai«jmthatio tilat eaataiaioji bydro^anatatt 
ooofiHnttt o i l and etiotaatorot ution fad to Jaa^la doga far 12 aoatlia 
davalonad aarkod byparlipidaula and aavera atharoaalaroaia. 
riia «mgf of atlHiraaetaroala «aa direetly ralatad to eiraai* 
l a t i n t l ip id lavala (^Mdaa j t j l , 197i)» i&ritobaTaky aad 
Tappar (IfffS) rapartad tkat liydrogaaatad eoaoaut a l l addad to 
aaalarattoatia dia l la atbaraganla, Tba pattara of aartM aad 
l lTar l iplda aatgaatad that in aainala fad bjrdrogaaatad aoeoaut 
o i l tbara la aa i a l t i a l laaraaaa la l ivar aHolaatarol foltoaad 
by ineraaaa la aarua total aad /5«>llpoprotala abolaatarol 
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fo11oii»d by aortte pl«QU9 for«attoei, 
( l l> Cwrbohydratti^fn^ttoftd OyEMirltpldeiiift - Hi© rol© of 
tStetary e«rt>ohjr<lrat«» in laflttenolag tba aermi oholaattroi 
levols in aon hesi atlraotad aaati attention b^eause or asaooia* 
tiO!3 of hi(itk «erttffl o!)ol<r»sterol levola «it!i CJD. j&rens jgj| jal, 
(1961) hFpotfiiesitsid that hyporllpidlesiia ooald bo oarDobrdirato-
iti<tao<»d, thiB 9Q9 ooQflrfSBsd in diabetes «ttero tbo laooalorio 
snbatittittoii of oarbobydrate for fat la diet ra sal ted in an 
InordaiSt) In soruss ti^^id tcrrois (iltoriaim an:} iJamlin« i > 3 i ) . 
Tho typ© of oarbobydratoa atfeoted tb© total aeruca 
liDta Invdls in mm C^lao0onata oa& Br£ilt!)«iraito» 1M4). A ^uod 
r«lotlon«btp botwaon oardiovoaoutar mortality tmH aagoi* ootIsa^}• 
tlon wat obaorved aiKoai tea a^faSnistraliya regions of 
:!«aohQ»la<ra%ia C^nrnkkorm nt a t . . i993)» Inoraasod inoidenoe 
of Ctn in n, ),A, ovar tbt past daoeite «e» aooosriioniocl by aarki^ dl 
Inoraaaa tn iti!^)1e aagar oonsuaption ma-i deolino in eonsui^tic^n 
of ooti^tex oarbobydrataa (Sohim jtt jal•, i33i{ Cotian» i963) . 
Lo|ifi« at a l . Ci9AA) bad aiMitar finilinga in tbair atndiaa on 
tba ralatloaatitp battMiaa tba food Qoaatu^ition and aortal i ty 
fro« CUD in v^ oronw* in n stttdy of 3J patianta witb atboro* 
•otorn«i« of aoroniury vaaaata« addition of dii g« aueroaa par 
day for 1^ dagra alayata^ tlia aarna ebolaatarol. ibia waa 
attrihutad to tba rapid rata of abaorptioa of aoorota fro« 
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(|a«traliite9tifiat tmot (Ptestikov, 1963). la i s hmmllhy 
mnhimotw k«pt on « f«t-fr«tt <}l«t oEift «boa« ovrbosiyarate w«» 
fonr i»e«lcflt t»ttt «ti«n ^ltioo«e van r«|^ tao«<l by taorote tn® aeru^ 
efiotoAterol level rose agQin mp^ldlf (QlnitB ^ j|l»y 1994). 
ataalj tmS ilolnHardt (1937) reportedi that cuiaels eatiaii 
»i<9pt& mtt^ard hme higher o!iol««t«rol lovel tiiaii tboa& aotlog 
9t«rc?s©»« In general It Is beliavttd that shorter th© cdala 
Ifm^tfi of dietary ear&oBiydrat© bigger tho (i«raai <}aat98t0rot. 
t*oll(ac*£ (1901) o&a©rvedi that gluooss, fruotoae, oaltos@, 
RucrosQ, rloe atareh^ oara steuro!) md potato starch gt'Tea to 
i*%n rabbits aloon nave ao iQoreaalQg affeot oa t>loo(} eliolestorol 
l eve ls naless ofiolestorol Is fod alosig wltd thesa oarboiiyUrates* 
lartmi and rtornsr (1931) reported that la nala rats Kept for Uo 
days on a ^let ooatalalng 73 « staorosSf l lvsr triply carl das 
lnor<^asatl s^araas the fawala rats did not sbow saoli rospoase la 
l lvar trlglyoerldas. to looraass In ISYQIS of ssmii trlglyosrlda, 
nhasuhalliild tmA ahotastsrol was observed In euorosa fed rabbits 
fMaetienald, l9Sab), but tbsre vas no ebaaiie oa blgii starcb diet 
('tae!>enald, l9i3aU Kokataur tma ^aleon (197(>bj have fouad bl&b 
seriiM ahelesterol end trl^lyeerldes ia soorotst (|liUiose» stareb 
as well ta dextrin fed rats* nie suerose and uluoose fed aalnala 
were Wre byaerliplde«le« Ay feeding fti>i atarab, saerase* 
friiat<^se« fluoase or aaltose oontalalng diets for seven weeke. 
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^•tfi«ttli and ^m (t?taa» 197!>i>) ahowed that atareb-fod rata bad 
Inwmr wmrvtm trlglyoarida lavata than tbo otHar tow groti^a vbioti 
lia^ sitallar Icrvala. *^tailar r#9ulta wara also fousadt in vfaaollng 
rata fad ataron, atioroaat aaltosiOy fruotota or glueoaa* tliaae 
Angara iaoreaaad hapatio llpo3ane9ls in the waanling rata 
(*l«t«{atth isn& nenst t>74). 
In a ato^y of hypertristyoaridomia of carboliydrato type 
i t «a9 fotmd thnt sagar Saading ©f?,3ravated hypertriglyoaridaraia 
in two aorooUpaailo boya, r.han oarho'iydrate oalorlo 
atarchaat thore was a fal l in trig^iyoarida love! (liuo and Uaaaott 
l'593U fhla auf^geated that augar-ladaoed hy{>@rtriglyoaridafflla 
arosQ satnly froa endoganoa^ lipogotiaais aod atarch foadin^ 
exarted only a tiitd offaot on l ipogeaeais. Hits has bean farther 
con ft rated by Wejgrajan (t^Tl) who showod greatar Ineorpuration 
of fJ -laballad auorowa, ^Inaosa* fruotoaa into glyearida 
fraction In hahoona. 
Clinical atndina ahd apideniologioal aunray eonfiraiad 
that paopla affected by diaordara of oarhohydrata «etnbaiiH« 
ara alao «ora prona to ayooardial infarction, and to vtiaeular 
taitiona inelaffin?. atharoaolaroala (fudkia and aoddy, i3d4t 
^inxahttry, 19(t(l| ?«eaat tm& aohroffaar» i9d3)« Oistarhmoa ia 
aarhohydrata wataboliinii may he raaponaihio for ahnoraal fat 
•wtaholiaai ahiah, in turn anqr aot aa cauaative fact ear in tha 
dav«lo|iMant of cao (i:»a Itango at j l*» iieSf Cohen, itie3| 
r a l U a t t i jjt Al*t i W i ) . 
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( t i l ) S«rfiio<fettv» .%gent««tn<lqo«d ftyn»rllot<la«lft *• SustalaeO 
ftlevatlont of ptasna oHotosterol, |»tiosptiolipi<S« and ii««itra.l 
fats hmB b»«Q prodtie*d by Introvenoos ailsiloistratloa of isoa-
tonio fttirfftee-aotlve agents (twifin 30 aad m toii<-<fIii3 i^J in 
rahbtts (Sellner £ t a t , , i951a}» to «lca (Coraforth j |t j U . , 
1051) aii4 in t^ oniceys (Sapoor jot ^ , , I3T9), tn ttie rata* this 
e f fect was r<»lat«d to alterifotloas l» pUjrsloe^daioal atale of 
f»la»sa l ipids {Priacisian smA riyara, rJ3d)« Tbo omrk^d {lyper* 
trl(^lyoeri<floiala has t)Q«n attrlbtitad to foilura of triglyoariaes 
to l»avo the plQwrna ooim>artiHiat (LfOiabarclt and .leoKna^ely XJQ'^i, 
ny iiiAuoinz toarlo l ivar iolary (by oarbori tatraohloride, 
©tMonloo mi«l phosptifirous) tha latter aatbors sfiowe^ l ttiat l iver 
waw the Boitrco of etavAted plasaa tlpt{*^s» i'&e l ipids ao'aills&cl 
fr*»si tti** t issue storas nad bo:m<J la tha plasaa ooaparteeot by 
trltna ar«<t not nati^i^lis«<lt but s^ay b« <Se!itosltad In iba vassal 
wait, fbls primass was damsonstratad to ooour la dogs raid 
traatwant with trlt«m was fotmd to result In early atbaraaatosis 
f Saaau j ^ j l . , 1991). €!<>iiirar«aly» In both rabbits ( te l laar 
l l Ji** t9Btb) and rats {!ittll» tMi; fJass and i«oustalot, l i6d) 
the «f«vat<H»>Mt of vasaalar lesions has been feynd to be hindered 
by tr i tea Inaptte of the presence of hyperllptdeata* 
4 s ingle tn lection of rrltaii ffii-1339 aaaaea ma Increase 
In Cholesterol bltyatbesls by the l iver resulting la elevation 
of eerna (^oleaterol lewela folloaedl by 4eareasad syathaals 
17 
ra ta mf t t r iiliiitit 12 haors of ta feet ioa (Fraats «a<i J inkalasa, 
1951 ) • Tha t r l to t i t«oi*naaa ayatais baa b99n uaad by Clarati lat 
l i JSi* (1*J®1) •»^ Pao lo tU ( t ' j aa i for taa t ln^ po ten t ia l hjrjjo-
llfit<t©«le anaat t , Sohurr jnt JB^, (WT a ) taaad Tr i ton i a - 1 3 ^ 
Indiicad t i fpar l lptdeaia l a ra ta at aoraening modal for vtatiouM 
hvfiollnlrtnnle dru^a, 
Th© Mnoprotalaa futtetlon as oiojor ca r r ie rs of tli© l lp l t la 
of th® ptasaa alnoe most of ttie ptasssa fa t l 8 aaeoolatad ^ I t ' i 
th€» varlotia l lr ioprotelo f rac t ions , thoaa are stable coaploses 
of t l n i d , proteltif and earboliydrato, and hmQ tieoo o lasa l f lod 
i n t o foiar aa|or grotipa, t ialnly on tHe ttasia of deaaltjf^t f l o t a t l a n 
r a t e a , aad 0leotrof)nor«tlo ( tobi i l ty* fh© olootropuoratic 
« o i } l t l t i « t ar« a a t i a r a a t a r l t t l c pradoadaantly of tha protein 
ao«if>onnfita or a:>oprotalAa, and a pro|;;raaalva laaraaaa i n daaalty 
aeaowaanlas a daaline i n l i p i d ooataat. 
* • Ctiyla<rtaroaa - ttke t a r « cbytoaScron (*9ilorosoapia aodiea 
fr«Mi tha olfyla*) ivaa f i r a t uaad lo Vi2ft ta daaarlba tda **danaiatt 
a a r t l e l a a * aaan I n blood taidar ttia dark f l a l d nloraaeopa* 
6aaara l ly aaaaptad d a f l n l t l o a a laalada a f l o t a t l o a a o a f f l a l a a t 
t r a a t a r tkan 4(X) ( s^ y 400} danvlty laaa tbaa 0.9$ (g /a l>» 
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mntiltlty prm»^» (^ftomioronn «r« nsgllglbljp present io 
fa«ttn? 0n>}}»ot« tout ari<i9 troi& th« gtt»trolatfif«tiaal ««ll 
#wid i^pfmr In tft« lyn^h f3lloiriag oKial* i^jparently witu tti« 
->rt«ftry part»09# of trans^drttn^ a»ay froai tlia lotestiafi alitorbeU 
fftttv «el«t«(of otialn length C^^  or groat«r), «sso»t lal ly a l l oi 
whleb ar« r«-o»tfirlft©cl «» trtr.lycerides. Jbyloalorooa ooisi^^t 
i^rw^.irttfiaatlf of tSicjss glyoerldes C"?^  J • 93 *)t «Ati^  t ja l lor 
a^^ijnts of phosaHollipids ( 3 ^ - G ' * ) , etidletterol (3 s - ? ^^  
n«»tly e«»t«rlflodi> tm& protmin (0 .3 5 - 3.3 ^)ii^vy j |t j ^ , , 1371). 
3. v'ery^tow Pf»j|»tty Ltaoarotfttaw (VU?t») • Ihaae ar© 
dliitlngtataliad mA charaotarlaed to tiaRr© tiydrated daaBiiy J .33-
l.OS (ft/t^l> mA i^ »f 2i to 400, and caoblllty ^VQ^ fh type. 
These partiel«» are roj^^ly spbertoalt ""icti in enaogoaous 
«»lycorl*!o8» «8J<1 «r« h©tar!> ,^eaous to alas , deaatty and ftotnttun. 
\ t t'ift lotfar ©ad of tliair danislly raana t!i©y overlap jiith 
etivto^icrona and at tho filcriiaat aatf th«y taarga wltH lo* daaslty 
lln'^protelna. !'radi::iln«atly tliay onnalat of trlglyoerlda 
( l l l -TOt) with ontatlur aaoimta of -ihotptiali >lrt (13 • - a»*), 
efi«»t««tarnl ( t S ' - 23t, half of vbloti estarif iod) aa»l protala 
'Tt - ttt)(i*avy jtijai** l^i'l)* ^<*y ««•« oon^ld«rad, lika 
ofiyloMlarona, to ba coitposad of a neutral l ipid eora «ltti aa 
oiltarnawbraaa of firotaln, f>lio«|>!ioll|»id, aatl fraa otiol»«tari9l. 
'fynfUaala of VUIL la tHa funetloa of l lvar , and to a laaaar 
axtaat tha Intaatlna, asd thair priaary fuaotlon aaa«a to ba 
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lioth tfi« t r i u i ^ o r t of •Blt«g«nott« t r lg l j re t r lde irom tli« l l v « r 
to otti«r t l «•(!#• an<l tlh« traaftport uf absorbed o&ol««t«rol 
away froa tbo i n t a a t i n a . 
8» LowDenntty fitTioprotatna (bPu) • Tii$»a« ara ebaraetarisad 
to bar© hydratad <!Iaaa|ty 1.03-1.03 ( g / a l ) , stiepo Stitiertoat, aad 
« o h l l l t y 'JJota* type. For huaiana lo»-^oa9lty liixuprotetos fo ra 
tlio isaat abtmd^nt I tpaf irotaln cla<t9» tmtllto aoat ot!i@r s3a<s^ala« 
wtioro fil.'^-df^n«9lty ll|>oj»rototn8 pranoalnato ( L B I T I S , 1 9 ? 1 > . 
Thtfi olaaa ta ^sr t le t i l a r ly r ldb In ol iolastarol aad l t » estarat 
i2^> to 40% m>rf^ than h a l f of tha l i p i d , va&y tbua oonsti tuta 
fsntn e^olotterol-earryio'^* ooar»onofit of th© plasisa and tao oiaas 
of w»qt eonoam i n a (Uacttasioa of tii® faotorn t o f l u a a c i a j |>lasafi 
otiotastarol lev^dl^ in siyi, aad of Bpooial ooaoam in ro la t ion 
to t%ft at lotogy of att iaroaoteroaia. Cfiotoatarol traosport 
eonld ba ragiurdad as tHal r pr iaary ft inotioo, aad tb ia effoleatarol 
fa darlvad f roa tbraa aoureaat absorbed obolaatarot , by «ay of 
tiapatio aatabnl lsa of Vhtitt and obylCNiloron raaaaantsf oiiol#st9rj»l 
svRtliasisad andogaaaaaly, p r l a a r i t y by l l v a r , i a taa t i t i a t aad 
atrial aiid tMaatar i f lad oholoatarol darivad frosi atoraa i a «any 
ftarlabaral tlaaywa. 
* • ' l igb-Paaalty LtaoDroteiPs (ilOL) - maaa ara ebaraetariaad 
fa Hariag bydratad d«naity l . i » t . 3 ig/^i}^ sbana aloagatad, 
aad a o b l l t t y "alpba* tyiia. Attoag tba plaaaa t ipoprota ia alaasas» 
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fmL Hm% by f a r t t i * most f)rc»t«tn nad ti ie laant l r t | l ye« r l< le . 
>fTfb are filso Higtieat In phospholipid eonteat, «jr« Mst i 
(al tnoaft t not as high as y)}^} In chaleatarul^ about 30«, tsost 
nf I t a o t a r l f l e d * tfia prtnH'iminsat f a t t f aeld ooiilaiafMl l a tua 
ohoteatftr^l otitara I s l l o o l a i o aold (l<««la, 19?l$ Joa.titi, I9T1>» 
In men rm'A otlii->r -isaaals, cnaoeatratloua of two of tties© 
nlAfi38a« tlio trl:!ly<sartdl0'-rleh v<iry low density (?r©- /^ / 
Hnt-mrotntoq jm<1 ttis oholeater » l * r l ( ^ lov d^jiaslty {/2>) l i j j o -
nr«Tt0ln» 0orr f t l0te poBl t tve ly wl t l i tho I:ic»i0eao© of a t h e r j -
Ro1*»ra8|i5» Tho ft iaottoii of ylasaa l lpoprotci iac i « Ofi»>lost«ral 
trranaport I s tswctJ less underatootl, Conaetjuintly tii© praolsc 
n<»eiinnl9n«? by tsfiloli choleatorol levels l a blood or© roguloted 
nr<* poorly <3cfirte4* I t la bolli»vo(l tbat lUUL, tto© <aa|or 
e>jnl,i8torol benrlng llr>ofirotola«it era aot aooretoa In to %he 
H%an^ plns'sn «^ aaoh, titit t t i fy arc rntTiar produoed during tti© 
t»r'^r©«« of removal of trlslyoer|i i«»a froifa VUL-L. fii« l l v a r alao 
awereta oa eassytse, l^^oltHln-ctioloatarol acyl tr«£iKfaraae» that 
act«* nf>oa thl«» otjimle.'r to ea te r l f y this oUol.^^^terui at ttic 
«»"itn«n««» of f a t t y aoyl aiolaty of y6-oarbua of puospnul ipid, 
l #»c l l l l a . fhB h l t ' ^ l y polar ot ioleataryl ustera forabatil aaova 
In to the i n t e r i o r of nnu pa r t l o l a or ara tranafarrad to 
Uo^T»«*of«lna of lotror ^anal ty t csalaly LUL^ w^ l le tlio jaore 
hiff»ilir f iolar l i rantaol t t i ln prodluoad I s traitaferracl to alttaaln 
maA th'ia ra«iovadi fro«i tiiA eoAiilox. fU l * iirocaaa reau l ts In 
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itftt trfin«porfc o f elt0lo«t«rol f r o * various tlB»vmm to thm 
T!i« fanot lon of planma t tnaprot^ lna i n t r i g l y e t r i a e s 
tran«?»ort t« w« l l docmeateil (.l«V(il, 1J73)« Jtetary fa t Is 
an«f»rb«f! a f t e r o a r t l a l &yd!roly»t« lo saiell l a t o s t i o o . Attur 
Tf t -en ter t f l cn t loa ta fora t r l ' ; l ycer lde8» i t l a pao'^sge^ lat^i 
S!7?i<!rlQal droplets (eayl03lcroaa). trtcjse droplets are ooeoeij-* 
trnte'.l t*Jto «*«>lje,t <\'»:>aratnfi of v io j sa t c@ll eaitl 8®oret©{S In to 
in t©st ta« l f l t i l d i . Th@y tlt«n enter l&e lAOteiuls of I n t i j s t i u a l 
v i l l u s m& ar« transported ttirou^h tiis ly.u;j&atlo syste.i to th© 
btootf. Ua roaortftig tto© cap i l l a r y br^ to sevurnl e&tra^iepatlo 
t ldsttos, tt io cbyloffiloroas ftro otfaorbed to t»i« ondot i i lUa l 
•surface, ©vldpatly for daa^ « i ©ajgys^-aubstrato cnaploaf »lt»i 
#n«ryme, l l nopro ta ln tlfxisD* 'ts a r®»4lt of tii© lactloa of t:*® 
efirrtfT» th© trlntyeerlcNsw ar® hyArolfn&d m.Q l lbara tcd f a t t y 
wcl'ifi talfwi itj> I n to tti© loca l tisstiest to U® o^ ts r l f i u t } aid taus 
«tfir*»<! ntitl JTKtlnftd fo r future Qtitsr^ needs, 
According to P'r^irio^mon m<i l«eo« ( i n " » , 1903 ^  tha 
^yntnm for piHrt lal Qhw^iuty^lag of f a m i l i a l hv »erll,>a{»rot«liis«la 
fTM*) Is hasa^ on aleotrophorat lc pat tara of sar^M I I f ioprotalus* 
I t was raor>i^«it8a^ that each pat tara algtt t reprasaat aora tteaa 
ana oUn lea l siiff tiloctiamioal A^ inor ia l l ty . 
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fy»» T •» Tlit» «xog«noTt« tiyt»»rll|»itf««it« tn otoor«ot«rt««<i 
hy tli4i iini«#ne« of eii jr loatoron* i n pi«Mi«« «ift«r norxnl Aoat. 
Th% f t tst tng Dtasma ntmplmm of tndlv idaf t l f i t®pt oa ao r ta l d i e t , 
«r¥ er«««y In w^loti cftol«»t©rftl l » el©visit«a ms trigtf&brtoe 
enneefitrntlons ftTn very hlssti C«|>to t i gn or oiorei. f i l l s ty^o 
fit "iW l«i o f ten flot«etpa during f i r s t few yeart of l i f e imt 
floi^ B nnt ci3>pear tn be c^sooiatetl i f i t ! ) p resat i re at^erasolerasis* 
Ttila tVTo I s rar®, tisifially fool t i n t , <inid con«il<!©ye<l <lao n a 
severe «!0ftolaacy In post bci^arin l i p o l y t i c a c t i v i t y . IT©- / ^ -
l lpoprote las taay bn raised bat taere i « a decrease la /^ -
ltpopro»tetn?i. F»© oondlt loa Is fa t ia^ltioeU, 
Tyng I I - thi«t r e l a t i v e l y ooaaoo type " f .il»S' I s oaaraoterisad 
by Inereftited platiaa conoentratlon of /? •ISpoprotelas t«hioIi i « 
aiifi<»olnt^ wttb Inereaftefi plawina e*.ioles»t«rol» i^etlaate « i t l i 
type f l '^ l/F a^tial ly have elei i r pla«ja» bat ««ver« ftyper-
ebolt»terMe«!ila« Tliie ll|ioprot«»ia pe t t em i s o l t i ie r f a ^ i l i a L 
or «*eonri(iry to eaiother (tlneaee. t 'at ip i i te wl t l i f m a l l i n l vnr le ly 
ueaelly hmre nreuMture c?>ronary a r t o r l n l narro^ ln, ; , A f aa i l y 
t i le tory of aiyneardial l r i f « ro t i on or aiislna imctor le between 
afl^ ee 30 and 5) y<*are imtt often tendoa or tuberone jtanthuMse 
«R<!t areee cornea. 
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iyp» lit - In this dl«rjr(S«r the /^ •tlpoprofc«lti« «re 
abBoraallf tft«!eii wltli t r i g l y t ^ r l d e s , rh« P and p r e - y^  bonils 
0r9 oift<%n eorgcd, notli plasaa cttoletitttrol &»6 t r ig lyo t t r id * 
l « r e l 9 are elevatetl (eaoti sen<irall]r b«tw««a 40>> to 803 ag / 
t^d 'aD* The ptasna amy bo o laar , oloadf or allkjr 4ttpoa<lla«^ 
ti:>oa the etsmmki of t^nuraal l ipui i rotoios present, iUls order 
has not been aa»octlat«<t witl i at*d@r dtseaasa and i s often fcuailiai< 
Tynr»^JV - iHita order* t?rotiably ta» «o»t eomm^ta atjoorsai 
pa t te rn , l a oliaraoteriaed by inoreased ooaoaatratloas of pra»/> * 
l lpoprotn la on a regular d i « t . n i ls pattoro resu l ts fram 9» 
Qv^r production or dofeotlir« olaara^oe or botb of eotiogoaoos 
gtyoerlde from plasma, tlie plasaa t r ig lycer ides are alveys 
ol«vated. The ohoteeteral aay be elevated or tior^aal, liie 
nla«i«a mity bn o laar , cloudy or esllky dependlna on ti»e a^aoiuit 
of p r e - / 3 - l i popro te ins . Oils l ipoprote lneala may be prlsiary 
or aeeondarr to an underlying dlseaset diabetes a e l l l t u s , 
»lycoipi»n etorago disease or ansiber of aouto aetabolio cbaages 
fa uhloh <etoblll?atlon of f ree f a t t y i s Inorenaed. typm l'^ 
oat terns -ire often f a m i l i a l , but unoostaioa in iudivi thia ls under 
20 years of ngm, Isohefiie heart disoAse i s frequent in Type l^ 
nst lents (Levy luid PredrloJtsofi, iJftS; Goldstein jgt j s l , , W T I ) , 
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ffpn '^^ - ihin pattArn reveals both ohyloiloroiiii and uyper 
^-UpmiroteSnRala. fh« trlglyoftrtdfta «r« great ly elQvateilt 
oft«n 1,50^ to «J,OJa og/tO) Hfl on a regular <l let , t!ia ctiolestcrat 
l«r #lavatacl cmd planaia in often creaky. 4ltDoti,,^ i t :«ay be 
or iaary or it iherete^, tu la diaordar I s 30st frequaatly aeen as 
a mimt fa«;tatloa of ttia oo;ii3|tiua9 ioolotSla..; aapliroslSf t^yaotJema, 
dlabf^toa a e l l t t u e t alootiol ls^, p a n c r e a t i t i s , gtyoogen storago 
diaeaaw and ot!!i*r acuta @ata!>oiio procassea. :\MitSioa69 
mparant ly praaoat, bat tbe Inoldeaee of ataarosoleroais l a 
annarantly not atrtofclng* 
TJio af faotn of aatro;ron9 oad androgaas oa sert i i l i ; ) i Js 
an l^ Iffjonrotaina bava loai^ baaa a raattar of ooaaidarabla 
intttTpi»t baoaiisa the n o r t a t l t y fro-i eoroaary atl^eroaoteroala, 
a a r t i n n l a r l y timttni Ia(l ivl4ttala of 4J to 63 years of aga, i a 
••aeh t^ranter i a isan than «0!i«»a. 'Oie b e l i e f In wide spread 
that r e t a t l v a l y low eorrmary haart ^iiseasa deatH rata la vo««a 
1« re lated to ovariim estrogaa pro !uotiua and eatragens are 
«eneral1y regarded as obolesterol loaer ia^ agenta (Kiir«aa» 
lilaafiovla and iloward, i 9 « 7 ) , fbeae faats lioya been studied i a 
•a a t t a i n t to l ink the endoerlae statas of the iad iv idaa l witti 
the plaa«a l i p i d eeaeeatrations and to exeMiae the possible easaal 
ra te of an endeariae irtialanea i a atheraael«rosis i^»y<l$ td^4i. 
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httn Pie* jst jfl, ( t i S i ) finnro studied! thi* •ffoot of 
9»tr(ig^nn nn o?if>t«iitftrf>looSl-i^t«i*in(!uoed ptnma lipid Gti«ii^«s. 
rtiftlr «icpert«®attt i^ eve glv«Q tHew Btmiy loails r«»t to«y »«r« ttot 
Abl*^  to put fonr«r«l Miy ttaehwaisa by «hlob estrogvus ^rot«ot 
the ooronary ert«rl«s la ooe*4er«l« from e!3iole»ierol*oii«»iQ<iaeed 
atherosotfirosln. several aataral, svslsyattistlo and tyatlSiGtlo 
entrfigunn »ne& by tU&'M w«r« proteotlvo but also had fealals lns 
©ff^ctji, '©veral estrogens lllte e(mpovxk6s irlt?i low femlalslti;^ 
ftfjti^l ty were iK^ltbor firoieotlve nor prodaced ttj© utjtil well 
knorm plnnno. Ilplrlx chaoie»t nantlyt «ilovatlon of pttosp^oliplds 
«ii*5 therefor* a roatictloa of oSiolejiterol/pDosphollpltl (a/t>; 
ratio to nora«it In cockerels* )l lvsr aad Jloyrt (1353) stualud 
th« nlnsRiw llol<1 concantrAtlaas In fiealtay young aojasa during tu® 
nnnstrnal oyole. It was obsorvod that th« plasfsio oiiolestttral 
oonefntration fltiettiate« oyolloalty to about a aean valae and 
roacbeA the toira9t concentratioa at i^out »id cycle , tar^ «a oaa 
wonttl pro<ilot tbat in th»»e beat thy yotWA woaan tbo estru^aa 
•#or«itlon 9»ul<1 b«i anar maiciaal* Jtibsaquent atudlc« p«rfar««Ui 
by Brown (I'^SI) conflrntfl tfiut tbo pai^ seeratloa of oatradlol, 
••trt^a* and eatriol ocaarrad at aid c^cle. If tiio by^otbtsls 
1« eorraot that fliiatuatloas in plasaa cholovtarol oonoantratloa 
la tb«aa youan haalthy w9tt«n «ra attributable to variatiaas in 
tba «a«ratloii of aatrogaaat tbian i t sbould ba foaaibla to atady 
tha affaat ^n tha pttasaa choltrstarol e<»aoentratioa on ablatioa 
of ovarlaa and iitudl«« af tbi« sort m^r* pmrtfirwm4 ia aiparlHaatal 
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iHil««l« m'i I n «0!t(»ii. layf! ( I M t ) srio««<! that a f t e r 9¥«riaott>«y 
In thm m t th#r« I s prompt r l s « In tli« pl«««« oHolest^rol eaa* 
eentrat ton wtiiob tt i«rei i f t«r rosains »%9B&y anil t « elevnted 
Abodt t«!i or twfiiity percent aboire ifie l eve l e ^ t e i t e d I17 eliaaH» 
nperated control fenale rats ( F l l t l o t , l i 37 )» I t «a.f fooad ttiitt 
nlas-m choltieterol oaaossntr^tioo Itiereas®^ l a feaales «li» iiail 
been stibl^otod to u n i l a t e r a l or b i l a t e r a l overlectosay ( f o r 
t!ic»r0r>©atl o roa»oas)C1oya, 1 M 9 ) , l a t^o pr«-@©nopatisal perimit 
wojioa on(! men of ooaparable age groups have plas!ia cliolcster«j| 
concentrotlonii «!iloti on avercso are not a l g a l f l o a n t l y d i f f e r e n t 
froai one anotlier, notmvQv^ Icmaedlatety poat-ia&QopaasQlyi 
trticithor spoatanootis or IndMoodt tt»© plaaao c.*Tioltjstorol oooicen* 
t r a t l o a of woaon rose s lgn l f toant ly (O l i ve r ana aoyd, 133'^). 
t t has tieen shown ttint ostrogene Inf luence tb0 * p a r t l * 
t l tmtoji* of otioleeterol v i t H I n ttie p tasaa- l lver cl iolosterol 
poo l , Thtt exo^eneotts eatroj^en ai3Mlalatrati'>n to male rata s>n 
a conveatlnnal or choleaterol «uppl0»«nte<] dittt reau l ta l a a 
plaawa e^oleaterol lomirlni^ e f fec t and an ateaelated Increase 
In l i v e r d io leetero l (tloyil, I t f t 9 ) . 
r t ie welt'-lnioim tfiat tHe p i t u i t a r y la inflneaeeci by 
eetrofen a4« ln la t ra t ion at tbe leve l required to prodaoe ttte 
e f fec te oa l i p i d aetaboliaM. fb le prampted aany to study tHe 
e f f e c t of lirpepfetyaeetoaiy i n the ra t oa certain aepect of 
cHol#eterol aeta i io l le** fb i a surgical prooeiiure l a tlie ra t 
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nrottnoes a dro^ I n the r« t« of tispaUo oholftstarat vyntlamwia 
(cnittteoff lit a l . 1993) ond this radnetlon i s o b 8«r v^ l« twenty 
four tioiirs After the operation end the e f feo t pere is te -
cmverselsr the plaeae choleeterol ooaoentration l a raised 
( r r e l l i and f lrahoff, f i s a ) . 
^oyd ( t3ai>) , rchtda (tOQ3) aad liteloberQ (1003) 9tudlc<l 
th<i e f feot of ad^ln ldt rat lon of estrogealo hor:3oaes on tl3ie 
nlas®ft cholesterol o:>n(^;itratioa l a «!ie3*operat0<^ oat3 l^yp^ -^
ohifsootosil0ed r a t a . They l ikewise oonolctdod ttiat tUo lotaot 
p i t u i t a r y i s reqalred for th© ostrosenlo ef foot on tUo plaeaa 
eholostorol oooooatratlon. Studios oarriod otil by uoyd (i0«iaj 
and IcGulre (105S) suggested that hypooliolosterolealo offoot 
of tho estrogoaio hornoae ooutd not be exhihi ted i n tho essence 
of r i i to i ta ry but oould he everted i n the ahsenoe of gonadSf the 
adrenal 'ilands or tb<« thyroid gland. Consequtintly, tUe a t ten l ion 
WAS turned to the p o s s i b i l i t y that one of the other seoretion 
of the anter ior p i t n i t a r y a ig h i be responsible for the leriaissive 
ro le of the f i i tn l ta ry i n the hypoenolesterolesiio aetion of 
es t ro ten le Hensmies. m the •a r ions boraones studied ( layd, 
n«?'>) onlr growth horwone (ii.'S w i / l i ^ i body wt/dayi was able 
to inflt ienee the plasaa cholesterol eoaoeatratioa l a the preseoee 
of f»«trogenlo horaoaes in hyptiphyseetonised aale r a t s . fhi» 
when the ra t Is «!eprlred of anter ior p i t u i t a r y the bepatie 
<!hol(»sterol synthesis i s redaoed to vry low level f the t>las«a 
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<»fi(»1ff«t«r<9l eone«Btratlon l » redmmd «aet ••trog^nlo prvparatloa« 
Oo not i»ro>ltiQ« <i«ore«i« tn tli9 fil«t«a ohot«st«rol eQao«atraUaii. 
The A<1«lnl«tratton of largo dos«» of growth horaonsi to tii« 
hrr»o«)ti)rs9oto«ils*d mmlm rats imrtiallsr r«»tor«K th« AfilM«t*s 
reBoons© to th« tiypoc''J«>le»tQr«lesiic effoet of <»str9goa. 
I t has also be«n otiserved by Joyd (1*9^) tiiat 338t of 
th© natarally oeoarrlog ©stro^eaa (t7-/3*Q9trit(iiol« estrone o»«l 
<s«triol) w!i«iii rtft^tal«t«r«d sjboutan^oisty Itara ® los^ar poteao/ 
la the rat tlinn the synthatlo e»trog®n» boxaatar^t. acmavar, 
oral sfimaiflitratton of these naturally oeourrAtis ©atru3,aoa to 
btKsan aalo» irere mora potent tbaa 'lexaatarol. 
I t Is now a woll o»tftr*ltftbod faot tiiat lo o ooi3?ara&io 
apra «|rottp «rnaen have lesser oonaeatrntlon ot atrun torn dauslty 
lip'jprateln but bt^bar oanoa.itratloii of Silnh ti&anitf llpaproteiti 
tb«n B#n (^«rmaa at »l ,« li**57). aKvel« "Aer a«4 SragtltJa (1935) 
r«n«rta1 Mlsailar 9«rim cbolestorol aod pli09,>fiilipid oonoeiatra* 
ttoa« for both 4t«-K«a bat obaarva<l a |;reatar iiroportioa of lipid 
la tba toaar daaaity llpoprotain fraation la nan, abaraaa a 
bifbwr pr9partinn wm9 aatad la tba biitb daaslty la aowaa. fba 
bii^ rtanalty llpaarotalaa ara praaaat la greatar eaaeaatratioa 
la tba aaroa af aaaueba tbaa la aoa-aaataratad aaa (Puraaa 
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Dfirot«r jt* JSl. (ffJfliS) ol»««nr«d M I tnor«fi»«t I n btgti 
Awnitf l l popro t t tn Qonotntratlons l a the te r« of to of H 
firfisi«notiati«al woatm at or n^nr %hm i 4 t ^ aaa^  &t tti« a«ii«trufltl 
«yol«, %i> tficr«a9« in the ohotQsteroI oontAst of o ^ - H p a -
firotofn freotfon eart a d©cre©»o In the /^-ItpoTiroteii i f raot iui i 
ttns nbsorred «!ioo aurvtvors of a^ooardlel i a fa rc t ion «rer© 
treated with estrog^ens (Porgiflo «it «t>« t 3 6 7 ) . 
Tho of feot of androgens was reported to b© opposite to 
tfiat of ettroseaa {Putmea et a t . t I ' iQth 7aero «a» oo o^eas© 
1*1 aerum l l p l d a or low Penalty t lpoprotelna folto«lt ig tli© 
aiailnl s t r a t i on of est radio l for perlmsa as loas aa 4 ^oottis, 
atttiottrfh a at lgf i t Incraaaa t » S- 12-li>c> l lpopratalna wa« obs»rv«a 
a f ta r tQatoatarono aasitnlatratlon* A dlaintahotl t>eta*alptia 
t t^npratein r a t i o «aa notad l a aatijaota treatotS witl i astro^oaa. 
Poltoirln^ aatrofan adailnlatrattoa to aen v l t l i ooroaary artary 
«llaaa«a (aarun oholeatarol greatar ttiaa 390 ng I) ra tu l taa l a 
faaraaaa<l alpha llfio{»rotaln oholaataro l , dlKtalaliad beta 
t f i iaf iratala ^ o l a a t a r o l ^ aartm ei iolaaterol and C/l^ r a t i o * 
^Pfiealta a f fae ta vara aotad fot lowlas arotnyt taatastarona 
a49«tnlatratlaa. 
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p., gong l i>ort«nt rlypollpldiialo and HypogiioHaf rol—io 
isiEis 
fBi<1 otb«r 1lf>idii In tfte puttiofttiif^sls of athero9ol«ro8ls« 
Thorefor© a large iii]3d»«r of Hypooholenteroteiilo and tijrpotipid&^o 
»i%Bnt9 nenr® t^ ften tovesttgatgd and broad iaterest ooatinaes. 
iJertaloIy, efiotositerol Is one of tl»« eaaiiat|v« faotur^ vtiloli 
t« a*«saal»le to ooatrot by dletarr l^oant or by adl:»l:il8tratioa 
af drasfl)* •'^ Inoe olaoleitorol la priaoipml ooapoaent af alUoro-
aatout platjuo, neaatiraa to radiiaa tbe teirol of eliolasterol In 
bloofi by (flrag tihiarapy can r»a«oo«^ly b® expeoiad to preveatf 
or at leavt ratard ina davalofittant of atharoseterosls. t t is 
ttall knomit tio«aver» tikat affeotlye Inliltiitora of oiiolastarat 
hinntnt^ttnin w i l l toirar not only otiolaatarol toirala but also 
tHa tavala of lip>oprotalna* rtiara nra tbrea aaln {»oaalbla 
waya by vbloh ao»t of tha etiolaatorol Inblbitora t>ay affaat 
t}yf»areliotettar?>laiiia and liyparlliildaaila. 
(1) ntiautatlon of Cholaatarol oatabutlsii iuad axeratioa 
( i t ) lablblt laa of oholaatarol absorption and raiOiaoriitioa 
(111) Inblbltlott nf i t a eadoganaoiia i^rathaala, 
TIM aaa of low fat* low c^olaatarol dlat la tba oldaat 
• f tbaraf»atttla aiiproaahaa to tbla problan. 4ltiio4«b dlatary 
attaratlaaa da not axaatly (^ualll^ aa "bypoottolaataralanla 
acanta* tbay ara apaalally nantlonad aa dlatary naaauraa a t l l l 
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Tfomnia tm impart ml fl|>{»ro««li to tbo mMagaaeat of b/pttroho* 
l(»iit«rQttttltt« Wfitn <!i«tftry ooatral fid Is to aettlaivo r«tftte«d 
futrim li^td tflfvola r«9ort nay b« aado to drug tbarapy. riit 
irnrlo*!! eoapotmr!* earrvntly lavG«tlgat«(l ami ia usa for llio 
tlK r^apjr of atli9ro«el9roala are sugmarlsad bare. 
( t ) f toot la ic Acta and ilarlyattvaa 
riootinlo aoia vaa t l r s t reported by Mtac&al at ^ « 
(ID"*?) to pn!9aagi8 tir{>oGHolo9t«rdl«»lo properties for aorta of 
e!)OtK<itarol fe«) ratiMts. to addltiotit /lltsottal (1J34) ahotiod 
that nleottnto aoid daoreaaed ph08pDoU{>ld, tr igl /oaridet traa 
fatty acid (PPA) and ^ -tipoproteina In tho blood. I t i s 
tiroposad that nioot ialo !«»id aay^  abow i t s aotivity befora tba 
fornation of laavaloitio aoid {Gaabel and Hrlubt, l<i31)« t t i s 
halteved that niootitiio mid axarts I ta action by inbibit io^ 
the aobillxation of fraa fatty aoids froa adiposa t issue due 
to nfitofi tburm i s lass forsiatiOQ <»t vary lo« density iipoprotaia 
in the l i ver , tbua tba oonvarsioa of VU^ LP to U>w i s di«iaistiad 
rewilting in tba daeraasad level of WW in plassMi and ult iaataly 
deeraaslnie tba plasaa abolestarol and pbospbolipids. sinee tbe 
diseovery of nleotlnio aeid as bypoo»oi»starole«io agent^ ittmy 
of t t e derivatives have been i^ova to dearease serua l ipids*-
^Trlbimo and flnmiaer, 1903)• C(Hiplaain» a derivative of niaein, 
<feereaeed blood ebatesterol aa well as otber l ip ids (Ulaaeo 
SXML** t963>. %mmk% eilootlfilo» nionliitarie sad %'^yr%^iwkm 
ft«etlo aold (l3>-2$9 an/kg) gtvon in trailer itoaottlly to ti/par* 
11pld«mio rntu, niootltnirio aoiid wo» found to t}« maftt «ff«otivo 
(nrtis, 198T), 3,396,<1-tetraici« (nlo^ilaoyl oxyaeth/l) oyolo« 
box«nnl <lc*3l) UB» been reported to mippress the elovatloa of 
t©rua o*iole»torol, p^osiitiollpid and trtslycarl^ia tgvolst but 
onlr chol©«t«rol aad phospboltpida in l iver (Aso jet ^J^.t I99^>» 
inottif^r dsrivativa of aiocttin neist* peataoryttiritoltotraatco-
fiitnte {P&rfGit) hm ?ie«n aaoim to ;>o^««S8 isyoolipiaeJio pra-
»ertt0» to %%th fat - ftliish oholesterol fed rab&iits ( iratisaaa 
l4}ti^lhole» t?>TtK rii©y «tii»»ed taot U'eryoi t« rodueefl t^o iocreaso 
of fre© raa*3 «8t©rtflpd e^aolegiterol sail trickycori^loa In @en»a, 
( f t ) ;_:thyl«ft'K3|aioropt>t»no?Ey;; l«otmtyrftti> ..and ^Ditrivfttiviis 
The %wint offeotive iMid eostaon drag wtiioh haa gainea mxQh 
attention l» ethyl-fj-eUloroplieaoiy Isobatyrate (CPlir olofilirate* 
*tro«i«*»-•)• Thorp and u'arlng (1363) f i ra t raported lae laHin i * 
tion of h«»patiQ oliotostarol asmtbesis la rata fad diata otrntaia* 
ing CFin. r^atar mof ajt jjL. (tiSr») notad a ia l l a r utiaanrationa 
tttit foand ao raduotion in iaaorporatloa of aavaloaeta to 
eholaatarol. iiral ad«iniatrattoa of CPVA prodaoaa ax«allaat 
auatiUnad ii]r|»0(^olaatarola«to aad hypulipidattia affacta io aaa 
(nattaaa, J l i J l * t l tA3) . CHB la l i ik l ta etiolaataral ayatkaflia 
liatvaaa aaatata m^ aairaloaata aa ttia iaoorporatioa of aeatata 
o 3 
l*e^^ ta to livttr was strongly tnt i lbt tcd bot miiral«>tt«t« 3-o 
rcsRlns anftff«et*<l (Gotiia » t al«» laeo)* Th<» Ineorporal loa 
sttt<!io« siiEg^nt that CPin oaasad a tNitabolio bloett ia ooavaraion 
of ftcfftat« to m(»val(mat«, tltaraby ta l t fb i t ing overmli • toroidiH' 
f*enesis« Sabse<|ueat reports have dooattontad « a i U p l e e f fec t 
of {T-Iti, These include the intarferenea wi th t ipoproteia 
nynthemiB (Qemld j»t ^ . ^ tUQf), i a h t b i t i o a of f a t t y aoicS syafcbaoi® 
('lara^oa«la%tst 1933), s t t « i t a t | o a of l ipoi^rotaia l ipase a c t i v i t y 
in Bfiipoe© tlasao (foleiaa j^ s^»$ tOli)) mk6 lowering of basat 
jplycerol raloase ttom apidytaal f a t (Cartaoa jgl j i » » 1372). 
ZaHin and '1or«sn (1900) reported tbat l^ypollpidasaia aotioa of 
CPin i s dopandent upon tCio aatura and typa of d i e t * fli® saaa 
findliiffs wir© ooafiraod i n varloaa oarboiiydreta aad fa t fad ra ts 
(!toteatQ«r gtt a l . . 13S9| iCotcatiiar and vlalooa, 107la» iJ70b>. 
'Thaa CfT? «if? atroald are adolnistarad a iaal loaoausly, 
proloa^atloa of tba tTtroabla tltto» daoraaaa of p l a t e l e t ailhaaiva-
n»a!i, and iaeraaaad f i b r i n o t y t i o a o t l v i t y vac obaarved. QVlii 
atoaa haa ao inflannoa oa tcaomi o«)a{»on«iitii of tlia f i b r i a o l y t i o 
ayataa (Svaat f l j i . » i 9 « 9 ) . fba ooaHiaa alda a f foata of U^IU 
and atroaid ara v o a i t t l n s * gaa t ro ia taa t iaa l d laooefort , tuK^aoha 
and altia raai i . 
Jiat ivity of a awMiar of a i a f l b r a t a analos^•a «a« deaaribad 
for nm% i n tha traatnaat of atbaroaalaroaia. liaaa aad Jaaosa 
f l96() ) hava raportad a aartied fuaetion i a aarua cbolaatarol 
an<t t r t f l y a a r i d a a of aala rata roeciv lag ttia aa» t a t r a t i a pbanoxy 
35 
yimt ion mjt&htmgmrm hmv «t«o ttttr«ot«d i i tUatioo ot 
rmmmmrelh «i»r6^r8 t« laire«tijtttto ttieir {lostiblA rol« in hyper" 
oh»l«9terol(ittla, nashl* and Van I t a l l l ( 0 6 S ) shovttf taat 
n^'^lnintrnHon of o!iole«tyrantna brings stgtilfioant red(JoU<m 
ifi fnpiram <^9te«t«trot. Post ran «id Del In lot® vhen «4<3o<l to t&e 
4l0t of diolesterol-foil ooolserols retitioed tiyperoliolesteroleiiio. 
f\'^A.: eetttitosa, gu«iidQethy-loell$ilo»« usaa DJAU septiadax also 
rettttoed foyperetioltistitrolQala in oooiE«r«ts (i>arictcisaa» tiQUU 
H'^ A'! «@|sififtd«)r deerflA««d ««ru!i sterolii in aorii!Oo£iol#fft«rolessio 
o(H}ltorele osd dogs and to«9rtd «em» phospholipids mid t r i * 
Iflyeeridos to tiyperc?iol08t«rol@flio ooolEerels aad i a aoriso-
o^oletstorotesiio dog9. TbcitQ ioii<-e»)tiaa^@r(i oxort.tbair bypo-
cnol09t«rrolft«lo property by latorraptiBg tJi® enteroriepatlo 
Qlrentatlon of tb« b i te aoldd, llypoofioloslorolecsio prvipitrty 
of Ti<«(vtr«ii«40 flats h&mn d«^oaslrated ia patient* tiltti aoute 
wyoeardial infarction {nitiml and i^erbargt ij(0!>)« .4autafia 
JILI Jli* d^ *^^ !) aliowid tliat the adainlttratlon of c^oleatyranino 
aloaa did «at iowar tlia plawM atiolastarol laval ia patiaata 
witii fiMilial liyparliat»->tipopratain««ia but la aoablaatioa ai tu 
niaat iaia aaid, elialaatyraa4aa lowarad t ^ ptaaaa eholastarol 
laval aad aialtsbad thti akia laaiona. I t i a mmft^H tbat a 
aoablaatioa af abolaatyraaiaa aad a ioot ia io aoid daaraaaaa 
tha aats of axrobiangaable abolaatarol in tba body» iaaraaalac 
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l«<»but)rrat« (flra»l3i3T or TPtAK In huanifl a r«<taottoa l a aarua 
trtgt3r<!«rl^a aad to a laaaar axtaat oholeataral and phogpho-
ItatSs «MMi ohamrwp6 on the adalnlatratloa of •u*l3437 (tiaai and 
fHineaat 1961). Aeeordlnii to Beat audi iHmoan (197>i) Gl\iA la aoro 
Tiotaat than etoflbrata* I t was effootivo ant) wall toteratod 
eosmonad ovar CPU, howavar, a daoreaso to f tbr inalyt io aottvity 
waa o\imerv»d i!sirio4 tha troatnent wltti CIUA (iaanoool at a l» , 
t 0 7 t ) . Anothar imalofa© of CPIri, 'V%l 42-349, i-aetiiyl<-4« 
plf»rlrtirl M a (n«-o!iloroph9ao3ty)aoatate waa ©ffootive in racJaetag 
serus trli^lyearidaa &a& ohalestarol (3artcowltai I J i i ) . I t is 
more effeotlva bynoHpldaala ogont tbaa CI'IJ (Ti^sos ^ Jl i** i^ ^-^K 
( i t t > Thyroid naa 
1 mori^a of thyronine analogues Btevo been ayatliealxed 
ft»<t «v f^tluatn<l for liypoQholoatoroteaio aottvity (aloaM J|H| a l» , 
1986) trltoUevjiky m<S feppar (t3G7) noted a aevara roduotiua 
la atheroma la eholestarol fad rat»blta at t^ i Lii<*ltiyrojciaa 
('J.S flf/day) op L-fhyroirtne (0.5 ait/aay). i>-rayroxlaa alao 
tow»r« aani3 oholaatarol aa wall aa /3 •l lpoprotalna. fha 
aaehaalea of t t a aetlon la not olaar. However, tliere la 
«Yl<fanoe fron «iiaat atudioa tHat thyroxine aay eaMee redla* 
trtt»«tloa of choleetarol froa sera» Into aneela nod ekla* 
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Many Km «voli«Bf«r« ha»* atiio ftttr«ot«d uttti it ioa of 
jfft9eiiP«^ worlcttrs to lAvttAtigiits tti«ir posttHl* roU in Hypnw 
ehf>t«9terol<Kiila* flaiitiln «rifl Van I t a l l t (1365) ahovad taat 
a<}<nfai s t ra t i on of o?ioleatyra«iQe tiriaga aigntfioant radaoti^m 
to m^rtxm eholemt&rol» T'extrtm and Celtalos® afien addad to tHe 
< l^6t of <^olaaterot*fi>d oool^arala redjoad bypajrofiolaataroieala* 
DTi: eattutose, gaanidoat!syloell9lo»« and D^ Au aepHadax also 
rtxidaoad t)yi>«rrelsota9terolaala ia oooleerala (Parleiiiaoaf i>dti» 
'^^ ''Ai: aepfiadeir daoreosad aaruA 9tttrol» in aoriaooiiotoatarolaiaila 
cooki^rela tKid doga and lowarad n%ram phospliolipids and t r i -
j^l3feerld(»« la hjrpareriolestaroliaaia ooo^erala and in aormo-
onolftsteroleaic do^a. Tboaa ion-^xobaa^era ©8:ort.tli0ir iiy^io-
©•lolaatiirolwalo proparty Uy Ititarraptlng tii© cntorofiepatio 
atroiitati<Mi of tha bi lo aoida. UypootiolaateroleBiio praptarty 
of n«<»3rtran<i40 ttaa baao daiaooatrated ia {»ati<iiita ^it^i aeuta 
W^eardial infarction Cuilxal and ByQrU0rg9 iJ89). ioutafia 
JULi J i * (^^"^i) afionad ttiat the ad^nlatrattoa of c^oleatyraaino 
alana did not lowar ttie plaaaa otiolaatarol laval ia patiaata 
vl t l i faa t l ia t hyparbata-UpODrotainaaia but in eoaDlaatioa aitti 
ntaottaia aald* eliolaatyrattina lowarad tHa plaaMa eiiotaatarol 
laval a«d allatiabad th9 akin taaiona. I t la auj^aatad mat a 
aaaAiiaatloa af aHaIaatyraaiaa and nlaotiaia acid daaraaaaa 
t)ia ataaa af axakaatttibla alioiaatarol in tba body» iaaraaalng 
n p 
tt^Al««t«r9t r«ttov4»t end i a b i b i t l R g the oo«p«a»atory laertt«s» 
l a tio]iatto cii<»l«»t«rol soroeiioti* tHat would ot ! ier« l« i oQour 
f a r««pmtj9«» to toeraaaa r«»oraf , i!«re««B jgi j » l . (19T^) 
oofiftnif^fl e a r l i e r report ttiat aarfava aotiva 4rtig» fwaaa^dO 
maili Mtfli9tt)yl»alf03dl^a (DaS'>) oaa radae© tli» aeru» oholaateroi 
levels mi<! atherosoleroata. 
( 'T ) flydroity Mftt&yl 'Uutarto ^ t d 
n-lydro3Rr-3-«0t!iyl f^ttitarlo acid (a^Gl Has beoa mom* 
to act as an lnfilt>ltor or oholaatarol filo^yntlieais batnaan 
*?iO-0o4 mA mmnlottate ( t tablooatts and Gurta, r^d4) and coB^ia-
t i t i v o i i f tn l i lb l ta tba rfta-Ca.% radaotase (Plaogeaari and uodwoll, 
!<>n5). l a g and Lwpien ifitZ} haiwm fi^own tUat I t InHlH i la 
anoloatarol btosyattiasla* Oittier o ra l faadiag or tiora a f f a o -
titraly l . p , adistnlstratloa of d iii haa been sDofitk to e x b l b l t 
NrpoGbolaatarolaiilo and tiypottpldeaio propiitrty i n r a t s (lian 
aad S i d d i q i , t98T, nm)^ and ratiblta (b ip ian ^ j | l . , lS»T3a, 
Tttawfl aad s i d d l q l , 1974. T^ IG has t»a«fi <ilioim o f fa« t i va l a Uia 
t raataant of 3 pat lanta auffarini^ frcm tjrpa I I tiyDarUt»oprotai-> 
aaaia ( i« f i laa jr t jal«t 1973ti)» I t has alao baaa tap l iea tad l a 
f»liy«|0ta«taal aontrol aaatiaiitaa for eftolastarol Moaynttoaala 
C<lataa«nddta aai S ldd lq t , t'^TS). 
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Oa t%9 bat l i i of o a t r l t l o o a l s tad iss . I t bat !»••» a««oa«<-
trmua by tmmf%mX «a<i Stddtqt (19T6) tti«t ci^ O trcataoat for 
oa« imvli v lgf i l? to«»t l f loinirad otiol««tttr0l^ t r i g l y o t r i d o and 
p}i09^li9ltpld levfils I n iifiol9 ftftroa of r« t« f«<S nomal a i o t * 
f!i« »ft8Q •ftgoltudo o f t l p ld redootloo voa obsarrodl in sarua 
^•ltpoprotftltt»» P!;»!M>pt ptiospfiolipid otUer li{>i<I poressaters 
«mr© Ql'^nificantljr de^reeaad i a l i v e r . 
miG 8f f , t i l f ioant l7 doeraasrad oholesterat , trt4,lyc9riC9 
nod phoflpbolipid l0vol» i a ^ o l ® aortia, sertt^ /S - l ipoprote ios 
iind t i v o r of Trltoa-lodooed fiiyporlipideaio rat8« f^erapcat lea l ly 
80 sg ttl6/Sg i® Ofialvalent to 200 rag a i o o t i a i o aeid/tig i a lonroriaj; 
a l l these I t p i d peranetars. O'lO soy ejg-^rt i t s ltrpoli;)idafflio 
a f fee t throagh in i i ib l t ion of l ipoprota la syatHasis (iTcKasttfsai 
end ! i tddii ) i , id73a) . 
I a ra ts ll4Q a f f ao t i va ly ooantarwita itim l ipoa io aad 
atharoaolarotio ratponaa of aaasiva dosas of V i toa in 0» . I t 
Tmiiir9»»m^ tha faraat lon of atttaroaatoaa a r t a r i a l loasiaaa. 
*^rtH«nim»a tha a i f n i f i e a a t daeraaaa l a aaraai /3 • l l p o p r o t a i n 
l a r a t a aa 7MI} t r a a t « « i t aoatd be daa to deoremt* i o w'Uil* 
t r l g l r a a r i d a and el iolaataral lai^alt (Voaaufsal and i l d d i q l * 
19 W b ) . 
Dral adainl t t rat i iMi of I g of ma bofora t&a iagaat ioa 
of alootiol laid f a t t y ii#ai aarkadly radacad ttio atavatioQ of 
aarufli t r1f ( l faar idaat ^ - l l p o p r o t a l n ^ , pboapnottpidst aad 
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eh<il(»tt«irol tti mm* I n r a t a r®o«lviag ottumol ma4 oom o i l 
« l i r t f i r« , Md Also iali l l i lt«id ^i09t«^r«ai<ilftt ri&m to aorun itfid 
l i v e r l i p i d s . A coaparative atocty of fllO aoa u ioo t io io aeid 
iQ ra ts 03iifir«eiS l^e e a r l i e r fiaciiiisa tl iat l!i@rai>«ititieallF9 
SO «g rtiQ/Kg body weight i a aiit i lvaleat to 230 mz o i c o t i a i o 
aoid/Kg body iraight i n o f f^r iog ataost t o t a l protootioa agaiaat 
l ipnuto Qffeota of ettiaaol (To^iaufsai and 3id(!i(|i« id76o) . 
<frotips of male adult albiao ra ta were allodial a torod uAQ 
intras>®ritoii®ally along, witb s ix d ia ta d l f far ing oaly i n tho 
tfpo of oarbohfdrato uaod* itXQ shoaad o a lgn i f ic iu i t cholesterol 
and tr lg lyoer id®*lowerlng of faot io tJie wJiol© aoraa, aaru-a 
/S-l ioporotoina* asd l i v a r of aninals on a l l typos of oarao-
fiydratea. The a f faot «a» i^ora aoricod i o glaooso* fruotosik, 
auorotat and laotosa* Tho l i o t u lowering «$f fact of i iO sao«a 
to ha indap^nflent of tho tyt>a of aarbohydrata i n d i e t (^fousufsal 
aart 'J lddiqi , 1*>7T). 
<it«ultMiaa«ia adoin ia t ra t i im of d4Q tor 4 wa i^ca to r a t a 
fad soil aataratad fa ta pravaatad r i a a of aarusi ot ioloaterul , 
t r ig lyaar idaa aad pttoapliolipida* ilvoapt phoapholipidSt ottiar 
t t v a r l i n i d a wara a i g n i f i e a a t l r daaraaaad. ilid « i a i n i a t r a t i o a 
for 4 waaHa aloagwltli atharocanio d ia t a i g n i f i a a n t l y daeraaaad 
ahalaatarol and pboapttottpida of aaraa, l i v a r , aorta M»d 6aart« 
flia fitioai»Hotiiiida of apidyaat f a t and bra ia wara alao a ig t i i f i - * 
a a a t l r lowarad, fHa t r ig lyvar ida lava la i a aaron, l i v a r , 
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hy^f»1tf»l<fe«to • f f « e l of il^ tG ««• oti«firv«(l in ••ran (tosisafKiil 
Th<3 <Hev&lQpm&nt of an ©ffoottr® ai^aat tliat srtll tot^r* 
andf/or prevoot a r ise tn» aaai*8 level of pt^iraa otiol&sterot, 
«)ttliO!3t aoeoi^ieayin^^ a!i<3 un<!«iilrii!blo stdft effects, la a 
f)tiarfflAooloiiioftl raicitiow at t&e eotil of «iile!} is ea Issiease ^ o% 
of gold, Benoe the eearoti for mteh «a agent Is oottduotea with 
a great deal of v|gor» «lctll» isn^aatioa^ and aoae^* Biare 
ts oertalntf hope t&et ttio attalaaent of thia tb«rai>eatio ideal 
ta Imleed aot a ralabov, but that the possible exieteaae of 
ffueh an agent la la fact a aolld real i ty and not Just a 
fileaeant i l lue t ra t lon of l l^bt and eolouir* 
'fhere tatB eonf l lot ln i re|>orta in the l i terature re&ardilag 
hypoltfitdeale effeot of bengal gv&m (iCrlabnaanirti, l i ) f4K 
Hathar j t j l . (1963, 19S4a, 1064h, 1983 and USS) have »he«Ri 
that hengal graa aot oaljr lowers blaoiS eholesterol l a ex|»erl* 
• e a t e l l r la<hieed hyjiereholeateroteala la rate antf rabbits but 
alee towers the titdaeed hypereholesteroteala In 19 oat of ao 
sabfeets reeelviag beatal graa la d ie t , 511 tya Maad and Ci^ioer 
(197.1) eonid net eon fins the beaeflolarjr effeot of beatal jirwt, 
fa aa ladepeadeat etudy itaraswatl uevl end iturup (l^TJ) have 
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iihoim tUfit in rats th% p&w6itrm& gcratasttd bangat gran aid not 
low«r »lt1i«r blood, l lvor or aorta oholootorol or blood gluooso, 
Tn i^ 'lov of oxtvniiivA data W ^at&ar» ^ M - t aoefdihstaadliig 
tti« above two oontradio tory roporta* tba fijrpooholestaroleiiio 
• f faet of b«ttg«l grtm oaaiiot bo dlsoardtd wltlioiit isor® 
vl3;oroaiily eorji<1aot«fl exn«rlae»ts* We, ttieroforo, daeldo to 
ra-tfivaatt ^ata th» problem m ttio hop© that bioo^aaia-A 
Afid fomononetia proaent lo bangal gram ooald be ri»9poatlbla 
for tfiift tifpollptdatilo aottvltjr of tb© ptslse. Tboa® laafleKroaea 
hntro vary tow aatrosonlo aotiirity and tbarafora oould ba of 
value In heart thara^f provided they are well tolerated in 
lan^ torts attKlb'^ . 
gXPEftllfglfTAf* 
4 1 
^* i?t<ff^llS " *l6le albtao ra ts useQ i a the $»r«seat stady 
wftF© parc!jpf8P!<3 f roa tH© atooli caloay ot InJlcia Veter l i iary 
naseardi EetaCitute, Xzata^ar* C?.i*. (£ i iu ia l tmtess 
2, f|twtary ^onif iaiwttoaii - ITio ^miaetls' were a l ^ ^ e 
condltloaed fo r 2*3 •V9@k'si on laboratory d i e t p r l a r to t a ^ i r 
t rmtdfor im earfKsrtei&intat <31@te* aatloss sa^iiittofio^ ot^@rwl3®, 
ttift d io ts aead water «©r© given j g U&ltait« 
( l ) h«horntnt9 'H^t - l l t td !j«ver :*ftt f©«(S pe l l e t s were 
ot)teln«r! f rea Hindustafi Lever L t d . , I iK l i a . 
^**^ ^•^'^l ^ » t • Bs® ^aeol d i e t was prepared, gtyatiie* 
t l e e l t y , %r i r t x ta f t n pereent «• deteribed by f^Jtware j ^ j j ^ . 
(197a). Oeeeia, 19) eaeroee, 6a,3t Hydreneantecl vegetable 
o l t (flydrogeiiete'i eoeonet e l l tteect o r i i l a e l l y ) * ia«a« ee l t 
MlTtare, 40| ee l lo loeet 3. i t V l taa la a i x t a r e , U.St oHoUae 
ehlert««e» 0 ,s . 
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too t0i of VltiBiAii «l?ctare eoatftln«d ( in ag/ riboflanrta, 
tm; ttilwBine» lOOf nfeotinte mlA^ tJOO% i^yrldoxiti, tuoi 
crano ool>«t« i^i(>»9 t{ ip^antotfittiito i^sirt, 30J^ { fo l to «e|{lt S9| 
AJinorMe ftoifl, ITS')! '/Itafiiii "^g nO| Tftft«iii i , 3,33,090 iUf 
Vltaiitn Dgf 20,03a lUf anrt stioros® to u a g«, 
Th® self -ali^aro eontaias*! ( I in tao Mstaro) Jmii, 
^«(rgn5?>^),5:i20, 3.31 ca ^ j^^ V a^^ '^^ a^'^ * ^'^^ s^^ <^i» •^^ i^ 
Ki, 0,0. 
( l i t ) Ghiolt»»terotag|o ^ e t • 3a»ftl tltot • I * obolcsterol • 
(4v) •Ty}af>rHnttfg«ti»-'la<tactnii: f>let; • iJie oaiaals wer© ^^vea 
Iftlioratorf dl«t «ilic«4 w^ iVi 3 j ouolestorai, t i ohollo acta, 
m^ I'*'fjr^roijennte*! t'^ egdta**!© o i l ( )©g anil ^ddiqi , l4»u§J. 
<^ ^ ^ f t f l y Po««»«i of Vitmmin lij ftwl Ch^leatTol^- M i&^m* 
•tii»ro«o1arotlo oon^itloai in r a t s , ih^ umiouilt r«e«ivall tiy 
ffMitrie iatti^fttloii f«3 »1 oUve o i l aiixtstr* oaatainia^ pmr 
• I 8 «f Vitaain ti^ (3 ,20,0 10 lUj and 40 mg oiiol««tarui/<c 
tio^r vatil^t for 8 otmaaouUire ilagra along idlt& latiaratory 
diot aa iaaari^adl hy a taaa (1973>. 
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( v i ) Trt tow^tf«t—nt • rue «ntfltftl« jctpt on Imh^r&tmty 
dt«t r«o«iv«<i l.|». tajvotton of 300 • « rrlton irji«t339/ltt/t>ody 
irt* (UMOtvdtf In 0»i2e4 !9st;l at « ooaoootratton of 49,0 ati^al 
3» ^<?oriftOQ - To oroid possible cUffereaeoa dao to dioraal 
rhytba o i l the sniaets^ excopt ia Trltoa t r e a t ^ a t , vor® 
0{!oririee<} ar^oad 10,00 Jt« U Tlio euilaiala fa^toO overat lit 
wore aaaostHettKod ^ t l i atti^Pt ^loo4 withdraim by oar«iiiio 
p'jmottiro (allo^fod to aoagutate !>«for@ saruta iras as^ai^atad 
by ootstrtfugatioQ at np^eQ of 4,a>)0«3Jao r .p .a . for eboat 
20 alfiatGa)t aatolaodi tlssueCa) ramovo^ (^nlokly tsraslicd el tit 
8atlno» & totted, walfHoc} ma aaa^aadad la a oixtare of 
o^lorofor(!i^9«tliaiiot ( 3 i l , v /v) foF Wpia ojctraotiosi aa 
daaorlbn^ la tar . 
^» gHaaloala • 3p«olal rai^saota obtalaofl froia eowaarolai 
»oiiro«» mied wltfioot fiirtli»r pttrtflaatlon Inalattadi irlt««i 
wn.iaao ( g i f t froa % lona Uo, u a , , -.^^.A.)! n t a a l a u^ 
( 9 , 8 0 , ^ 0 in ) ( eatel^tt ottlorlda* l«aMlao*3«iiydroiEy aapatattlen*' 
4«attlfoole tunl^f oHriMotroplo aold (sodium a a l t ) , eliollo aeld 
Md aHolin iiiilorlda { r . tmrk, Gtr«iiHar)t rrlebtoroaoatla aeld 
wnd parelitorlo aald <ro4)(Hled«l, ficraaayii enataatarol 
( r,T« 9ak«r Chavloat Ga., a^w laraar)! daxtraa aa l^a ta 
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(sodftia s a l t , Mol , w t . 3 x 10®)('iigaa Ghealoal ao , , C,ip%,)j 
•uorose (3,9, ; i .» t i i ! i a ) f hydro^taatea vegc t i ^ le o i l (Fraa* 
nasi© D.\WA of ntinlttstan haifmr L t d . , Yaii ia)i ^ooarboas i ( I o n -
©xehaii*® L t d , , r a ^ t a ) i s u t c a g©l »0« (0 , i> , l l , , Caglead), oad 
licasoao (*% 'lores Ltsi», i od i c oaa a.O,; ; , , l a d i a ) . Uest of 
ttio chCEdoalai eaa solvents «r©r© of ro6|;eat c«'«^9» "^^l solveata 
rer© r e d l a t t t l o d boforo asM». aoazeno was dr ied cwor socHuBa 
•^Sro. niosB fllBtilled water ®®s as©*! tlirotig'aoat tlio stMy, 
( t ) <3a?intttattve r^ter^Aaattoa of Total fi-^hiooorotctaH 
In nar<i^ • t o t a l /i - l lpopro te taa wore dotarisinad i a 
anrtia by the nataod of ^oal&er ( t37 t )» 0 ,1 a l Jorti 3 mm 
alirad tslti^ 4*5 ml of 0,0.5 ao^iosj a'-3lorld& md 0 ,1 isl of 
raai^ent (prepared by ttio a M i t l o n O.t z^ SOCUJ^J a^ida 
to las lel water ooatatntag i ga ttaxtraa art l fata ( >oi, t»t. 
a x 10 ) an<l 14,7 gs aalaloja oh lo r l da ) , Th& aertm aau 
raagant ««r« iRlvad aad ic«|it for 30 alaataa at roots 
ta i ^a ra ta ra . The abaorbaaae of tu rb id ao lu t laa \$aa 
«iett««r«d at 470 a« l a ajHratroalo JO. ra ta l /6-lt£>aprat«lQa 
(«i /10i) «1 t t r t i i i )«( Abearbaaee x 900) x 100, 
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o r tT i nR l profitejiarfj o f i ra^ i to la ojul ,»a!3elll© ( i a 3 > i &a 
»*-iffj^flifit9d ay Jant f t l^ne t«d «a«0l(yia i l >5>J and .»ali;as|»«l 
oQil U l v o r s a l t l l , »02K Vo I a l o f se r i ia , 4>.U4 cal aextpcm 
mtlfatn (^0 MT/a l ) and 0 , 1 nl o f c a l c l a n c ^ i t ' j r i ' e 
("^•11 fra/ 3 l ) tror© added, l iopt a t 4 f o r M f i rs aa<3 
oontrtf^ifj©*! at <S, WO r , p . 3, f o r t a l a u t o s . bh->' sapor -
na tea t f r a o t l o a dasl ' jnntet l en <lcstrf i ' i s t i l i ' a tc s 'J l j& ie 
itr>onrotf!4ri id'Jh,} ^as docasted. f i le unjot{# i t0t t5 
<Sostftanto«3 o» deartran s ' i l f o t© pr©oi,>ltel»l0 sirum P -> 
I t o o p r o t o l n e (t*ni. and \fL:>!j) v?as red l sso l vod i n 1,0 n l 
o f O.CJ * soniirai c 'J lor l t lo tm^ t r e a t e d %im y>»l Q I pota^^siaa 
o^atnt© f O , i 3 ff8»/®l) nnd ^ar>t fit 4^ fo r 24 hr» Ht^r 
OMit r i f -J - i f t t ln j i , thf? siimrnt^tnnt ooa tn ia tng Lr .» WRKI V U .* 
ty?»!? »<«e<l f ^ r l l p f r t «««ilyi»t»» 
^ t l l ^ ' ' i r t r i to t io^ i at Tli-ntie "dwiiif - »is«tie» were ^ x t r ^ e t e a 
f<>r t o t a l l l p l S i i by the rautUod af i-^oloU ^ j j . . i i i 5 T ^ , 
% kfio'om wat^lJt rft?i^ot«ly • e l e c t e d aad oat fram tl«siuN»s uas 
i r t« i4ea t o wor ta r »jaa pt^sCl® w i t h 3> f o l d (w/v^ c i j i o r u * 
farwHMt l i i ino l ( 3 i i » v / v ) n l ic tur®. M M haau^ttnats vm 
f l l l « r » « t i i ro i i^ t i wlintwm s*o,l f i l t e r papar I n t o a gim»» 
«t<iiiTi«r<Hl t«Ai«. 4 « u t t a b i c a l lc i i io t (B*1*J mlt t»t tha 
• v t r a a t warn t r a a a f a r r a d t o ai iot i iar g laas atoftparad tut^a. 
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Thl9 nruiXfs ev t raet , nimfi t homa^ j i y K I U I 0,3:-ii stmt m 
Qhlorldo l a ehlQrof9r\9«fliot^nri'>t<-ff«ter at tHe r a t i o 
3f49t47 ( v / v ) was «llOB«»a tnt stmid 3-6 tioor t i l l two 
nhjiias tfdthout I n t e r f f t c i a l f l u f f Reparateii* ra« uppor 
«qneoo'9 pna»» wa» reaov^d as ajica as possible? toy & syringe, 
nia to^ )<@r phase was gent ly wasTit^ d 3 t tncs wl tb tifioim 
anoint of sa l t aolotiosi by slowly culdios I t a loa^ til® 
side of ttft»9 by s w l r l l o s aottoa of p l p o t t e . i i i lB ftvjs 
donp to {wolrt ^ iat j rbanoo of t!ie low®r p^iaeo. P ina l ly 
the lower p^aso, without d is tu rb ing the r@aaliil%^ r i as iag 
f l u i d , was »ad« In to one pluase by add i t laq of aetatmol 
<t'>«»l5 drops), ttm r@s»ltir i |; so lu t ion was a i l u t o a t^ 
10 ml l a standaril fla««i« by ad^ l t ian of cUlorofor^- ' 
oethenol M:stiire ( 2 i l , v / v ) . 
( I v ) ' n«a t l tn t l v» i<itt«»r^liietioi of fota lu . a t ^ r l f l o d »m^ 
f r i f ohol«»»t0rol • The mrtliod u»«<i was las t o f i l uar 
©J All. (I«>a3), For soriKs mia 9c»rua ^ ^ l ipopro te ins 
f}tioi»«t«!rol f rxtraet ion e f i x t u r e of aloo£iolt«rtitor 
( 3 l l , v/yjl wa« uii«(3. I n iriiout 23 «il Uoo r ' s a lco t jo l -
9tt i«r wlxture takon In 100 sal y,lai« atoppnrett eonioal 
f lai i ica, known A^otmta of 3«raTi «8i«' »«rua / ^ - l i j i op ro ta iaa 
w#r« 4<tllvf»r«d drop by dro| i , ?h« oontaats w^ra conatai i t ty 
«wlrl«tt to pravani eltcapltsj^ of th@ p reo lp l t a t a . ftaa 
f laak waa aHakan r lgoroualy for two aia^jtaa and allo«a«1 
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t o stand at n o a te?sperotiip« for one hmvt w i th oeeasioaai 
9!)n%ln<g» The eonietits «er« poured isBistflatoly to m 
Ui^taafi N^^.l f t I t e r paper oov«rins t!M» ftmael ^-itH a 
imtoli s'.laan, tLaotm al iQuat of J l oo r * * aloo230it«tftcr 
f i l t r a t e (3-10 mli was t roasferrod to a 3'J a l ary b©atosr, 
ova^.nrat3!3 olaost to drjraoss 03 a stecia batt i , coopAotlag 
ttio t o t a l flvaporotloa of ttio solvont at rooa tosporaturo* 
•^ .^ out 3 e l of caliydroris o!iloroforr5 ??as edCtoC to tha rosidi fe, 
tsosttlng (lotja tlio »l<!os of tiio Dec^or durlosi tho ad i i i t i ou . 
Ttsto o^ntcnts wsro tioatod <bo i l i ng s t r i c t l y (woidod) t^ mi 
deeantod In to to BI rp^laas stopjjorod steaaora f laaE. ihQ 
oir t ract lon of tha ros*<tao was rofjoetofi tt?lCQ ©itfii 3 i i i 
por t ion of e ' l loroforo and <Sooa33t0fi I n t o tt»o amm f l a s4 , 
fh® flas?f wrt3 ooolod ot room toa^^oraturo midi vala*3® was 
ttjp»«f© ti|ito t'i a l mar&t (tJtJi o f i lorofora, t raas f^ r rsd to o 
t«»»t tutifi tm'i o r t t o d . Por t o t a l c i io leatorol ©stltaatli ia 
froMi l i p i d Aietraot o f 8®raa» l i v e r , ti«»art an4 kidney 
miltflt)!® a l iqaot was taH:»n i n a test tttt»@ oad im^Ae tii>tJ 
tn ml w i th oHlorofortt, a Ml of eolutir r«ageat (oae {lart 
eono*Rtrat«d aulpt i i i r io aeit! added al>>»ly to U pi i r t f i of 
ta»<««old aotttio «ahydrl(to) was added i n o«ei tul*a. Tor 
r«af«nt t»lank» a ttnia c^ataln ia i i 1»J ul of eobyilruus 
ehloroforta and I sil rif colour r«a^«at vaa utod* the tui^as 
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mmrm lc«nt tn <tArir mt ai^ for emuotly 30 aiauten • Ttee <S«v«lope{| 
(ri»«n eolonr «»« roitdi afelast reogeot blaok In AIMllij ai.oeii«» 
.l?>9nrptloM#t«r oslng f i l t e r ffo,70, ratal GMoJL#8t«rol was 
oalciitated from a oallbratlciti oiirv« praparad l>/ uaing all^aots 
of purn oholasterol ataadard snluttona (a.tW2.5 tag) to antiyaroutt 
chlorofora, 
for 4|#t#rtit flat ton of c®ter oHolesteroilty CHaotH^ r 
aolta^le altQtiot of olttiar Jloar'a alooaoltat^er f l t trata 
or l ip id eatraot ^aa t€»t(f»a io to o dr^ 30 ^t UaalEar tmA i al 
of f S («/v) aloofiolio dif ltontn worn adidadt :3ix0d gantlir and 
evaporntod to dryneas, Tiio residoa wai ©xtraotad twloo mith 
15 al potrolflcr^ ethar (AO-OO**), Ttio patrolsaji atiiar axtraot 
^ns doaantad into another drjr SO ®1 boalier, TUa aos^laail 
a'vtraot vaa airaporatad to dryttaas oo a ataaa batti and tba 
roitltitia wa<i astrnatad tbrtoa witn 3 isl of otilorofor^ m4 siada 
uoto 10 ml, Th« aatarifled oHolestorol ao obtatnad waa detar-
•inad onrlorioeitrtoalty in tha 9tm0 HMHinar aa daaoribad for 
total QholaataroU fha diffaraaoa liataaaa total aad aatar 
atiol«atarol p!,wy ttoa valua of fraa aaolaaterol, 
Tha ntHar aatliod uaad for the aatiaatioa of total 
etiotaatarol wn» tb»t of ^latkia £ t j l . it9S3), a. I ail aarua 
«aa addad to t «l of glacial aeatie aoid and «l«ad tlioroiichl|r» 
a «l of farrlo ehlorida raagaat (fraatilx preparad bjr dlltttlag 
i « l of iOi farrie eHlarida (w/vl ia fttaeial aaatia aaid to 
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too fill tritli oono antra ted sulpburlo ooia) warn «ar«fully 
iKldftd «loii|; tti« fftde of tb<i txd>« to ii l lo« tike forafttlon 
of ttm t»rowa rtng, ltt» tuAyea w®ro aAiak^n tli^ oroaslKiiry 
oonled imA oolotir deaslty r®$A to Jaoseli em<k EiOtf» 
*Spootro!ito 20* sp«otrc»t>!kotO{mter est 530 aa agolast a 
rQBgent blast;. ^ c^ot®6terot solatioo of ^o«a streagta 
prepared to gtooiot eeetlo ofiid was tmed to obtnta a 
atotidnrd eorvo. 
iw) Owfgitttfittyo Dot«r}^«otl<>n of jTotat P&QaatioHpi«i» • 
Tot ©I p!iosp?io lipid© were dotoralned by tu© sietliod of 
Oart lott itom) m aodiflod by tlartoottl (t9G3), for 
dimct detortsltiattci} froa seruia and »oraa /3-lipoproteiost 
Qmi-^mn ml a a ^ l e was aoottrately dellvored la oeistrlfago 
tabd* oontaltflsig 1 lat of ^ater, 5 ml of frii«&ly prepor«d 
to t trlchloroaeotlo notd (w/v) solutloii was added. Ilui 
t ^ « s ii«r«i atlmmd to ttoBd for fov «iiitittt« «ad o^ntrlfagod 
at 3,000 r .p .a . for IS alaataa. flia anparaataat was 
daewitad aa<t tlw tiAaa ««r« lavartad a a t l l praetiaalty 
a l l tha aoparaataat had iHiaa raaorad. For total pliotRho* 
l ip id dataratnatioa froa l ip id aatraet« a auitalila alititiot 
waa taltaa in a tulMi and avi^ioratad to 6ry»mm9* ffte 
QOiitanta of i^ova aaatrtfacad tolka or tiiaaa tutoaa vara 
dtgattad CHS as a laa t r ie digaation miit aitti 1 a l of Toi 
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purelHorie aoia for 39*30 flilnut^tt (3<*3 glass bsads or 
bol l lof oMpn ««ro aS^e^ in m&BU tube to ovoia binplag). 
On oooliog 7 91 tfistlllod water w&» «a<lod followsd lijr 
l.S Al at 3.S# Aumaniam 'aoljruaate {v/v>» fti« oonteots 
s«r«i sttxAfI mt l l anil f l aa l ly 0,2 ml of <i»2S.» pure aialao* 
oaptitliol solphonta aoKi (A'^SA) roageol warn added, f&e 
ttilMis were li9«tttdi la a boiling ivater bat^ for exaet l / 
7 isliititaii* eooled aod ooloitr was read after io lalautea 
ta lU'ilf^ etooheai ^iisorptloaeter ( f i l t e r !lo.7) agataat 
a reagent blaak. riia ealtbratlon otirro wem prepared 
sicaitarlv using oonopotassltsii dihydro^n pliospbate cm 
utandord. I t was found ttiat 1,0 u.D, was OQUlvaleat to 
ao/ig of ptios^inoras* ttte pt%9mpnoHpi4 val^is vmre 
ofttalaed by tfalti|)lyinf, tbe ptiosplioUpld fifios^Jioriis by 
a faetor of 25, 
(v t ) 9<^t«t^tit|ir<| Pft^^rajnat^ef of Tr^nlyefrldef - 4otal 
t r i f lyeer ldes tmire deterstiied by tbe aetbod of Vaa jJaadsl 
aad Il l ireraMit (t9S7)« a a l of eblcnrofora wwi added to 
4.0 ism Xealcarb*3as flaeed la a glass slippered i(M> «1 
eeaieal f lask, A sal tab Is aliqaot of sertm^ seruia 
^•Itpeprotelas or l ip id ««traet of ssraa^ l iver er 
aorta was added to i t aad «ade upto 20 «1 with ehlorofora, 
4fter eoe fiowr standiag at reoa teaiperatttro ( l a te ra l t teat 
sbakiag was doae)» tiM eoateate were f i l t e red tbroagb a 
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ffintaiit Ho.t f l l t t t r pap^r, l->3 at Aliqaat of f i i t m t * 
was tr«ntf«rroA to thraa glass stc^psrsa tat>ss and solvent 
«irn90f«t«fl. TO two tabuSf 0,3 a l atoottolte ZM wm tuAAa^^ 
bat 0.3 "^ t aloohot was i^ded to the ttilr4 t(d»e (Uasajio* 
of fled sir9:)le). Ml t!ia tffiies wsr© ttspt at ao^TO** for 
t3 citaati»ft« 0.!J a l of 3.3^ salpburlo aold was @!3(i0d to 
eftoli tQl>e tiSftlC!^  were plaoo^ 1Q a f l a t l y boiling water 
fi&tn for l"? nlnates tn remfyro olootiot* :^t0r eootiei^y 
l^tFoorol eontoat was aeterailDad by perlodate oaldiatloa. 
0,1 a l of O.OSJ sc^lom parlodiate soiutloa was added 
to tba tubes m4 tb® o;rl<3atlo3 was stoppod.exactly lifter 
10 aliiatas by addlag 0«1 a l of O.M aodloa orseQite, A 
yollow oQlodr of lodilae n^paarat! wliloli ilieappearod wltlilQ 
a fnw alnatos* 9 a l of 0»2i obrosotroplo aol<3 rea^^at 
( in salphurle aold «aa watar 2tl« v /v ) vcs addeS aaa 
b«9t«(} for aimetly 3a alaiitoa In boiUas 9&t&t bam* 
Ths Qolottr was raad In At^ll« :iloobi^ Jibsorptloiittar 
tt«la« f l l t a r f7o«98» Tba quantity of glycarol was 
•stlaataA by aoaparlai; against a staatfard eanre of 
i l yearo l . Ttis aaooat of trlglyosrldo prassnt was 
aaloalats# by awltl plying yti aolas of glyasrol obtalnad 
with 900 (tba arsraga aolsealar wallet of t r lg l /osr lda ; . 
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( i ) ^•«^w«tton <• A tciio«ii quantity of beagal gram saalcttd 
in tap vator for 2f Ufa vaa allo^ad to garadlaata at rocm 
temporattir® In a ba5}IC9t liQa<3 vl t l i otoiat eottou, "^e 
Gotton wmi icept stolst by ooeasioaai sprlnlcUiig of water 
thro«j|Iiont tHa parleys of (^mraAnntton* THo oerasi, aftar 
attfl^alnig tHe la!i|;t!] of 3|*« ti^ro saparatad by ^saa* 
t>toklog* 
( t l > r:»tf'ftotlo?i of '>to<^ajito*'l BBNl Foy^OQOiifttto - Jiooe 
large aeal€» <ilatyala fcuslltty was oot avo l t^ lo t t&e two 
laoflaflroaaat t)loetiaalQ»A jsad formoaoaatlii ^©ro iaolatea 
fro» Utaagat grmm l»y ttodifying tha oathoc! of Siddlqtti (1(140)« 
Tlia gmrmw wtrm iaaarsadf to reat l f iad S|>lrll i90Mt5^ otiiaaoli, 
i f t a r 34 tira f l r a t fraotloa of alooUot eaitraet vaa oollooted 
tmA aa«a Yottma of frath aloouol agaia aided to £er»a» l a 
tlM next 34 lure tke aeeoitd fraetloa of aloo&ol eztraot 
vaa eolleeted* Botfi fraetloiui were poo led« evaporated 
imder viieHim and tlie realdaal atuipeosioa f i l tered off 
turoiifli auehaer fuaael lined vltD whataaa .io«l. After 
atleinnc the laet drop of alaohol, the oreMi eoloared 
prodoet «ae repeatedly vaelied with pet.et^er (40-40^). 
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T7i« flfttrt Of fMit»«thiir washAdi pawdtr (<irtttf« imQtlmr&m^ 
frnetton) vtth roff^tot to si%rm weight wm» 0«t9#» 
(111) ^oitrnttofi itttq Ptifirteiittcin of ^oganwtw^A itntl 
Foraononnattn • Vo separate and purify nioo&eBita*A 
sad foraotsonstlot tHe oroule isatlmoae fraotloa <li9&olvQ<i 
in ^>©tozi© wa^ ii<7i>ll0!J 00 s i l l o a so* *S* COI IK^ (14 X 4 
atia ctltsted IQ t>Qtori«li»& fasliloa wltti Z% B-l ositl Qi @ti|yl 
Gootat9-*€miEf!0©» lo 3 l ®t&rtaoetato<^eii2caQ frsDtloa, 
5loo&onio-A in tha foro of reO tteaS aovod aowa ttig ojltima 
faster tlia^ foi^on^iaetln GM appeared lis tlio efflt^Qt 
f i r s t followeS &F formoaosetiQ. Att&r evaporation J>f 
poole<3 efftttaat emh rm%Gm> was oryAtailiise^ at rooa 
to:!!|»3rattire in tieaae^ soe fiOiS 0ttijrlQc«tate or etCiaQot. iai® 
ptirtty of oeoli ocwpo«Ki<5 w&s oNtoScod Uy ftjO iialn^ ott^fl-
aeetat«>-4)e«e«aQ ( tO§) , colour reagents (Qeissaaa, ?•%•) 
mt^ W 9;)«etra» (leserlbed la ter . 
The pereent etunie in tiesoe l ipids as eot^areiS to 
eoatrol grwap was ealealated ia ttoe follosiag nanaert 
(Valos of Control prnmp • 
Peraeat S IMMIS/ Valas of freated groap) 
i»eree«t Redaatioa <Vsia. of Coatrol troi^i) 
THe paraeat iaaraaaa htm • notatioa aafore the value. 
Stat tat ieal algaitieaaaa aas aalottlatatf by ^tudeata* * t * * t e a t . 
ftSSOLTS 
t , lAttntiticmtinn and GhHrmotmrlmtitl&n of atoefci«tttn-»A 
The two itoflttvones^ tiloi^aaln-A (a,T-idltiydr03«y-4»-
amthoxy isoflavoa*} ait<i faraoaonetin (T-Ujrdrojqr-^'-aetaoay 
tsoflatrone)* wiro repaataOlr crystattlsod elttiar in aloahol 
or liiMi«ene>-etliylae«tat« niirtttre, 
'lloohanta-A i«port«tl » .p , 313 
Ob«arv«d Q»p» 214* t9^ (t]ooorraot@d) 
Foratonoiietlo a<»port«<S a . p . 230** 
Observed a«p. 355-4S3** (Oooorracted) 
*ifo<fh»ntn«A i^ir/^i2^tiy » »locli«aia-A fora» pale yellowf 
ettrved, tapering roda. I t la readily aotable la aoetoao, fairly 
aetnlite la ale^hol, leaa aotable la ohlorofar», athylaeetate tm4 
etiier, bat inaolable in petroleu«<-etiter* I t dlaaalvoe in di lute 
alkali f lviag a brlgiit yellow ootaar and Ita aleo£iolie aolutlan 
iflirea a darlr reddlali • l o l e t eolor witb ferric elilorlde« on 
diaaetiitlea la eeao, (f.^ iio t^ pate yelloarieii aolored aalistlcta 
la obtaiaed. 
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ror«onoii«tta i^f^^i^^^^ ** Foroonoiitttla (aioolmiilii-i) 
< — — • ' ii»iii» » II I I i i r i i « i w 
fonM oolonrlffts prltaatlo rod*. I t is falrtjr • • lub l^ in 
«ettton», teas solalil* in aloonol, •p»iurlag,l]r «olut»t« ta oiiloro« 
torm^ •thytaoatatt «n^ athar but laaolulila i a patrol-athar. 
t t dta«otves tn allcati giving a brigbt jrallow solation* oadar 
f\Vm lig'hit, it "iiraa i^lue ootourat} fltioreaoaaaa. I t a i»»baviottr 
with oono* ^2^^€ ^^ s ta i lar to that of bloet»aiiin«>A. 
Tabto 1 aaaaarlaaa tHa J\ sax. anl b^l^Oi^roaio au;ifta 
of t>ioeliaoio<->4 (Vsd foraoaoaeUo ia !;*V. region* iho auifts 
ware reoordad on «ildltion of ethanolie Hmi'J^ aoditui aootata 
(«iili:rd«) and AlCl^ (aanyd*){ adding to the Cavatta 3 to 4 dropa 
of aatriratod aodiuis noatate In atnaaol «n<i 5 « athanolio AlCl^, 
Ttia atniotarea of t>ioetiftnia-'4 and foraiononaCin are stio«a 
in fi«^. t . In laoflftvonoa tti« pfiaayt rin^^ at poaition 3 ia not 
oonfitfatad to with pjrrona aarboayl groap* ConAa^u«ntl)r« band 1 , 
vfiicH la flavoaaa ia aaaaaiatad with the eonjugatad lateral a 
r iae , ia either ahaeat or «oaaideriri»ty di mini shed in inieaaitjr 
in the epeetra of iaoftaTeaea* taoflavones» therefore* ahow 
one iateaae i^aarptioa •aximm at aso-JTO mfk «Bd oaaaaioaally 
a peak or ia f leat iea of varjr lo« intensity at about 300*330 «^. 
tn oar epeatrat atadiea* hieohaaia-A ahena one intense peak 
(bend I I ) at 3(18 nji and feraoaenetia at 3S0 m^ a l th ia f lea t ien 
point araaad 900 ap. Theaa valaea beiag in agreeaeat to the 
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OCH OCH 
(5,7 D i b y d r o xy - c' 
m e t h o x y t*_, o f I u v o n e ; 
f -or m o n o o G i i n 
( 7 H y d r o x y - 4 ' m(2tho;<> 
I .of l u v o n e ) 
H 0 
S t t I b c s t e r o l 
F i g 1 
rr 8 
r«p«irt«4 vii1ti<%« jf ivt • t ro i i f lndie«t ia i i» thnt tlui two eottpottod* 
%tKV% tsof lnvonte aature. Farther str t iotara l ooafir isity o f t i i * 
enivpAtiadii attimftttts tmm the ilatteoohrntatQ s M f t * t a t<»<Slua ae«t«t« 
und a n i ^ . Tti* M^dltifin of fu««a sodltia a««tat« r « i i i l t « t a a 
etiAr«et«rft i t le bathoeliroMio s l i t f t of «i>oat 10 a^ of p r iao ipa l 
/\i3Rir of those inQflnronos ntiioti eontatn a fr«e T^tiydrosiyt gri^u^. 
^ e n thlf» tiydroityl «froii? t« r)r«»t»eto4» A aax l » oaeffootod. 
•!orooir4ir, sodla® aoetato is »uf f l d o a t l y ba^lo to ton!at* isydroxyl 
gronps looeted at posftton 7,3 mi<i 4 . itydroxyts toeatou olsevliere 
ar® imoffeoted. loa i^at loa of 3 aad 4*-*iyclro'^l prodaoad 
bathochroaie s h i f t of b«uid I but does not e f f e c t the posi t ion 
of hand I I . Hiiiioo band it i s asaodatea .nainly with tu& 
ah^or^tlrtn l a \ rin-*, howeirar, i^mixation of T-liydroajyl groaji 
rft«itittii i n pronotttioed hathoehrooio sh i f ta of th ia band* Alt2i^ 
foraa eoatptoxaa a i t h those iaoflavonea whioh eontain frao 
•S-4iydroi«yl groti^« rht p r i a e l p a l Amwi andargoa* a raaarlcabla 
eonaiataat hatho<;hroaie sh i f t s of l l - i t «^« fha bathoehroaio 
s h i f t s ohtaiaad with aaoh of thesa raafsnta c lear ly oonf l rv 
tha ^rasaaaa af hydrosyl group i a S* and repositions i n oasa 
a f hi a«haBia<-4. 
After 4 r y i a i tha iaoflavoaes in vaeaiMi, tha Ktcroaoalysis 
fsfva tha f a t l e v i a f rasulta> 
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fi«iiitni« %ef<i »«t« at«4 for e«lit>rAtinn (Jf •loroanalytil it 
^•as9t« Aeldt (CalGolAted a» 03.94 «} U, 4«93i ) 
itoehffntti«H COaleulatetf 0 , 37«d'^ U, 4 » ^ i ) 
^^'• '•^* (raaad J , 3 3 . 6 3 ^ i , 4»33 J) 
^ramnoaetlft i (C9loulat«<! @, 7 i , § 4 i | il» 4«j$li> 
(Fr»lHI(S u, 7J,3«$ :C, 4.S9 fK 
Tn« l^' «p»otra of tti© twn l i o f l A v m e s I n ^sjjol reoordod oa 
i»^tiKt*»-^l/4"^n-03t 18 atiowJi tn P tg* . 3 «aa 3 , The Iwo tiydroxyl 
froari» of rifoo!iQiilit*\ wir« oliserr^dl «t 33S*;i im4 3300 (oa**'^ 
fr«<itt«tiole» aa<l the froqutnnof of tiydrttsyl groytp of tormanoamtiiA 
••1 Ira's rootjrdiftd «t 3300 (o« ) , fh© trrnqnttaay of carbaoyl groaji 
of both bloo'imilfioli and for»o;i«)R(itln was eommoaly found at 
3. tgffaet o f oru«i« taoflavomg yraotion on i T t t w . A o r f aftdi 
U j y r yii>l4» of H«t« y»d CHol»»t^rol»jito Ulot 
fo r tlio «iral«i«tltHi of br(*<>ot>ol«st«rat««le itco^orty of 
orudo 1 o o f ! • ¥ • « • f raot l iH i , 3a yowiji, fli«l« aioii io r« to , ««lg)ilfix 
fO-iOO wttw dli'ldod iMto tliroo troiijpia of to« oaoli. Tlio 
t ir i iore{iolo«t«rol««l• mm fodttood in t«o groupo by foodiat 
iAol«»torola»lo d t o t . THo oontrol graop roeolvod baaal d lo t <Mity, 
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T1«« tr«ftt«(l groaii rmemiwmA ortid« tmotlairvmm friMitioa (a« iS* t 
w/w) «np9lfiii«*at«d with ofcioli»st«rol«alo a i « t * KiftoH MorniJift 
thft cuii«ttl« It i aaofi uronp wir« i|lv«a • rontriotttci tHat ( 1 ^ g / 
dur/vAt) to •a«yr« •&«« iBtatce of food* Ar t * r tiir«« V««1K9 &S 
<9tetary rejg i^!ien» t!i« unlMalii «er« «aaott!ietiS(i<l idt t i otli«rt 
bloo^ withdravn itf cardi axi pxtaoturm to oDtatfi 8«raa and aorta 
nnA liver ro»oir®il liaaetlSataty* ttia t tver wid aor ta , a f te r 
mamhia^ with noratal a a l l a e , veif^ed ma stispeadad l a tli« n ls iura 
of ohtoroforiiHiettigtQot ( 2 t l , v / v ) for l i p i d ax t rao t ioa . IHa 
resul ts are aiMMtariaed i a Table a. 
%t th<i end of t r e a t n e a l , tbore vas no a iga l f ioaa t 
d i f ference tn tbe averaite l^o^ aad l i v e r istoigiitm of ra ta i o 
cHnleatereleiaie am^ t reated groi^a* 
The seruai t o t a l ef ielesterol levela io r a t a of 
eholconierolevic sreup fed 1 & el ioleatersl wid %>.3«eholio aeid i n 
Haeal '11 «t «aa elevated to appraYl«atel3r TOJ «g/ tau «1 and 
«up|il»«Mitatioa of arttde ieoflavone f rae t ioa to the al ioleetero-
lewie d ie t preveated th ie e levat ioa a i ^ i f i a a a t l j r to tlie extent 
of 94«9i . Ta ooatr iui t , ptiospliolipid lave la revealed ae 
e i f a i f i e a a t ehange l a treated groap* rtte oHoleaterol-piioapaolipid 
r a t i o Relieved to tie tne index of atlierogeneeitjr, «aa e l g a i f i -
aeat ly deareaaed oa the auppleaeatation a f t te arade f r a a t i o a 
te tlie d i a t . Reter aad f ree oboleeterole were reduaed to ttia 
extent of 99,9% and 49«l i» reapeotlvely* Hotmiver, t r ig lyeer idea 
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G4 
r«tii»tn«i^ iiiiiiff«ot«tf* I t a l to 4l«pr««s«4 • I g a l f l o a n t l y tH* 
t o t a l oHolaatarol I n aorta to t n * axtant of 33 *• liowavar, 
•tif»pl««ftiitatt<Hi of orttda taoflavona f raot lon saeat to tiava 
ttPf99rm^ 'iU^ht inttrtttmm (19 .3») i n t o t a l oSioteatarot iraluoa 
of l l ' ra r , 
3« Hftttet of "Uoctiaata'*^ and Por«oiionotta on .iaram 
U n t d a of rrttoft-'lQ»lucad«4fyi>grtit><»«to Uatm 
Ttie roor ra ta l l taad Moohfitiin*% and foraoaooatlo vara 
ti«ad for evnloation of tfeieir hypoilpidaalo property, P l f taan 
» R I Q rata ooadltlonadi to Ifgjoratory d la t for two «a«a£a« aaigiiiug 
attottt 130 i^ a Crangat 140»t00 g) were fastad for 34 br and l . p * 
iQ^aetoi! 300 mg Tr i ton UH-ld39 as iSeaerlbed I n Cliaptor I I . 
The anfaala vara randoaly dlvldad into tHraa ^eoup» of S oaiesala 
aaati. T.S mg t}iootianin«»1i or fornoaonatlo waa aoapaadiod i a 2 a l 
of O.aS^ aqufon* aatfiyl eat lo losa* wbleti proirKlad a t o t a l 
aaraaaiaf <9oRa of 19.0 ag for ISO g r a t l a 4 n l . baob r a t i a 
traatad growfi* raaalvad two 3.0 a l dosas by gaatr la latuftat loa 
f l r a t iaa i td ia ta l r a f ta r tHa f r l t o a l a f a a t l o a floid tka aaaoad 
20 tir l a t a r . flia t r l t a a aaatro l group raoalvad 4 a l of O .as i 
aqtiaaaa a a t l i f l a«l t«laaa i a two goaaa. Fat t iag waa aoatiauad 
darlag tHa p a a t * t r i t a a par lod. dlaad waa withtfrawa by aardiaa 
paaatara 49 l ir a f ta r f r i ton • ^ a i n t a t r a t i o a mitar atbar 
aaaaatHaata and tHa Uplt fa wara aaalyaad i a tha aaroa oa ly . 
G5 
f t I t •vt<!«iit from ?«)>l« 3 that bioeliaala-A s l g n i n o w i t l y 
r»«lno«(l A l l siiruai l i p i d f»ftr«i(»t«rs of tho r r l t o a * t r e « t « 4 r a t s * 
f»rsK»!ioii«tifi also radtioctd a l l saraii l i p i d pajr«aeters s i g ^ l f l - ' 
e « i t l r axoept pHos!)lioU|ii<dis. 
4« ^ f f«et of sioc!iania«».% and Foraioaoaatin on j g r m i 
Uni<fs of iiats i n "ffrQ-^haaa* f r l t o n - t a s t 
To d i f f e r e n t i a t e whether ttie aeoreasa i a 'aypcrllpiidiesila 
on t)ioobaiiin*.^ or foresoaoof^tia treataatit i s due to in^i l i i t io ik 
of lnoref(<»«d sirnthesls of otiolestarol aad fa t ty aoid or aoQalara* 
t ton of l i p i d reaavalf tlie test was perforned i n two ptiasas* 
Th i r ty ffale r a t s , obtainiid frov tbe stock OOIOIQT of looal 
supnl ier , w^ii^tiiag i90<-»310 gm^ were diTldsd i a t o s i x groups of 
f ive eaoli. .411 tiis aaisala wore fasted for 24 he and i . p . 
in jeeted T r i ton llt«>i3!)9 as desaritted i n Chapter I I . i ioe^iaain-^ 
or foriaononetio ( iO.O otg) was suspenled i a 3 ail of 0 , i 5 « acjusous 
itethyl oel lulosst i^toti provided seraenia^ dose of 50*0 ttg/kg 
tio<ly weight i n 2 H i * l a * l trst-pt iase'* test» ttae aaiaals i a 
oentrol groap rsoeired 2.0 at of 0«2S « aqaeotjs itetayl asl tu losst 
wdereas the ra ts 1» treated group received a single 2 sil dose 
of iiloolianlno^ or forsiononotin toy gast r ie ia tohat ioa iasMidiatsly 
a f te r Tr i ton i n f e e t i o n . I n *sseoad phase** t s s t , the aninals 
i n trsated groap were <tiven 3 sil dose of bioeliaaia*A or 
farwoneaetitt aa -a i hr a f te r f r i t o a iajeetioai^ while aniaals 
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In tfoatrol group r«09lv«<I a M1 do** of 0.35^ ttf|tt«ou» Stttlyrl 
o«llulo»«. 1%« tmwting was eontinnad daring tli» t«t t 
•irr*ftrI•«!]€• Tli« anlaftlN tn eftolt grosip «r«r« •noriflcttd 3 tir 
•ft«r ;Hoetif!tiltt*A or PomoaoRetln ndalntttratioa. THe l ipids 
««r«» ftunlyaed In wtiolo seraa <tfid ••nia /B -l ipoproteian. 
I t mpemrs that to "first ptiess** test ex^sritteot neither 
l»iOGhfiiiin«»A nor forsononotin tias ef fect ive tifpolipt^Jeoio eotioi} 
iffi«n ^iveii ii3»0df atttly f o l l o ^ n g Tritoa injootion (fa^lo 4 ) , 
f1a»»vnr# in «»eooa<3 ptiaso* t«»t Dioolif$nlt)«.^ aoa farttoaouetia 
signtfioiiatty r«ditcftd a l l ttie li{»idi {tamti^ters In t!io «^iot« 
auraw and »«ron /^-llfioprotoiins. 
S, nff«et of 'Uciolifiain^A an& Poraionoaotin oa risauo blMds 
of '^iits Intqliwtftdl ^ith 'Ammnjifm »ogg« of ^Htsaln 0>. and 
_<^holiy>!it#rol 
tw^ntf nal« rats* 1l«i^i>ia||; t3a*ibi> gSt wer« <!ivid«di 
i a to 4 groups of 5 aaoli. thmy war* aaiataiaad on laiioratorjr 
<ft«t an4 raaairad hy gastr ic Intttbatioii, mtmnlw^ dosas of 
^^itiMin n^ and eliotastarol for 9 eonsseutiva darii as dasarliHid 
In Cliaptar f l* Jioohanla-A was a<lalttlat«rad, by Intubation, 
to tlift traatad groups at tvo doss l eve l s , 90 ag/ki; sad 
too a i / k i , a^lla forwononatla vaa glvaa at a daaa of 3a ag/kg 
ottly. !lloohanln*A (S an and 10 ag) ar foraoaoaatin (5 ag | 
«aa aaspaadad la ena al alxttira of ol lva o i l , Vltaain P«. 
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G9 
1.0 ttl i i lvturs or 9 t lT« o i l , VitiMila 0 . , sad ebo las ta ro l . 
Aft«r t t i t truataasty ttaaua l i p i d s war* aKiatttrail. 
%« ahoini l a fable S, b lo i^aala- . i aad foraoaoaatln did 
»i%aitiemt%y rndacNi c&oleatarol botis i o aaraa and aor ta , 
nowavar, tha la^f laronda bad so ettmot oa pnoapliolipid lave la 
l a a l t f ia r 99rm», aorta or l l v a r . Biocliaala*^* at botii ttia 
<foa« tairela* nrl^i^airiaaatly rtdttcad ilia aarua t r l g l r o a r i d a a , 
btit forotonoaetia did aot o«asa a l^ lC le f lA t raduat ioa. Botb 
ooapQtiadfl had ao a f faa t oo t r i g l f o a r i d a lava la of aorta and 
l l v a r . 
ftloohanla-.'^ did oot afiow dosa-KSepetadant raapoaae l a 
ra ineln i ; aara^ as wal l aa aor t ic aholat iarolsi . fhara fora , 
Moelianln-A at a dosa of 50 «fi/ltg appaara to ba tat a f f a a t aa 
that o f too «K/les» 
« • «;ff«at of ffloeliaala~A aad roraoaaaatin aa Ttaaaa i«tpida 
of {lata alaaltaneotMily naealtrtoa Jyoar l ia ldaa ia— 
ladaa la t P lat 
To lovaat lgata tba f irotaotiva a f faa t of bioolimiia-'l 
.and foratoaoaatla on i i fpar l lp ldaa ia ra ta (SO-lOO g a ) , liyparlipi< 
daaia vaa laduead Hy faadiag a tiyparllpidaadLa-iaaaiiag d i a l 
aa daaarlbad l a Chiqitar C{. fHa aalaala i a tka aaraal aaatro l 
graai^ rmwivm^ tabaratory d i a t aaly^ aliaraat tHa aalaala l a 
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tli« fr««t«4 groups r«o<itv«<i Hytntrliptti%m%a iaduoiog ^|«t 
aloisi vltli l>looliiiiftii«'A or forMononailn «t • 4os« of 30 m$/U% 
bo^f imight/Atnf, Tbd antmatt in tti« tijrpttrlipldtti^o oontrol 
group rttOftlfttd HyperUpKitaia-indoeliig diet only. After 
4 veelesf blood was wlttidrava by oardlao pimoture oader etber 
ana#9t!)9sla« IDe l ipid paraaetera irara soasorad ia v^ole 
mervm^ a^rosi /3*lipoprotoln9, aorta aati Itvar* TaiJiaa 0 md 
7 soaisarise th& rasa l t s . 
/m afiowo in ?abla d, t»ioc^aaiii-.4, at a (loso of 3«> as/ltit 
aigni ftoantly radoead wtiote aoruuB total oHoloatarolg eatar 
ohotoaterol, aad trl^lyoarlde, reapaottvaly to tMe oxtaat of 
4 0 \ 331, and 231. To aerua fi ^tlpoprotelns t^e rodootloo i o 
total ctioleatarol and trlglyoaridea vaa of th« aafsa aagoitude 
as that t» aliola aortta, flowayar* tlio roduotioa to l ip id 
para»etar« of whole aerttai imd aortEm /S'-tipoproteiaa on 
foraoaonatin treatsent wmm oot a ta t ia t i ea l ly ai^ioifioaot* 
Table 7 ahowfi that bioohanin-il aignifioaatly depraased 
the alevatlofl of total and eater oholesterole in aorta to the 
airtaot of 43t and 9SI, reapaotivaly* I t also redaoed* thoo|0 
not aignif ioaatly, the aorta triglyceride level (37$). ^oeever, 
fornoaonetin did not redooe aifinifieaatly any of the l ip id 
paraaetere of aorta. 
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Both tiiOQtianlii«% ia<i forMononttlii oaa8<i<t sii;nificraiil 
iiioreMi* In th% totiil e}iol9«t«rol eoBt^nt of the l i ve r . 
T, l^fy«et of Blaeheailtt^A mnm Ponwaonettii o«f ttwinii yipldia 
of atate Pr»»fe<l wttH ayp«rlttit<le«t>-'tncluctiig UXmt 
Pitteen dale al£>lno ra ts , mtighiag t^out lao gis, «ore 
eialaialned oa iiyportlpldeala-induolag diet for 4 woeiu to 
prodtieo byperll^ldoaifi, Ttie r«t» «ero t^oo Mvided into t&ree 
grot^s of f i re eaeh, and returned to Ibe laHoratory d ie t . For 
B daye bioebeiilti-% or foraiononetift v«s given to tlie treated 
groui> at the dose level of no ag/kg/day. fhe hy{»erUpid9i8io 
Rrottp anlaata reoetving laboratory diet only aorvod as 
hyper I t pi deal 0 eontrol. M the terniaatloa of experifsent, 
blood was withdraira by eardiae ponoture under other»a!iaeethe9ia« 
Upld paraflietera vera •eaamred in nliole aeroaf aerita ^ • 
Itpoprotelne, aortat and l i ve r . Tables 3 aad 9 sutaaariae the 
results. The «frmw,9 body veight gain/rat aad l iver weights 
with and wlthotit treataent of bioehania-A or foraononatia are 
shfnrn in Table 9 . 
4s shown in rable Sp bioohmia-i^ redtieed a i ia i f iesat ly 
to ta l eholesterol and triglyeerides in the sfhole seraa to the 
extent of $0%^ aad 1311, respectively. I t also signif laaatly 
deereaaed total eholesterol aad triglyeerides in seraa 
^-l ipoproteins, to ths extent of a«l and i 3 i , respectively. 
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•>^.xempt total «liot«st«rol of ••rtm /d - l lpoprotelnt* for«»aoa«ttii, 
fiowrr^ri dia not ti«r« anjr »igalfloaot • f f«ot oa aajr of ttte 
t t p t i par«»&«9r» of tmoii) aaraa and carua /d olipoprotetas. 
I t Is avldant trtm the Tabla 9» t>ioetiaaia-a aad 
fi»r!%Einoaotla eatiaed alg^lftoont radtiotltm of oaly tota l 
e*iot«st«rol of aorta to the tuae of Zfl aad 13^, r^iapoetlvaly* 
The triglyoorides eM {ihospfiolipids, fioa^rar^ of aorta or Uvar 
vwre aot affected by the iaoflavoaea* 
9, Offftflt of 3too&atttn*A and Fonaoaoaettn oa Qerumm <torta 
and Mvar Mtat da of Wonaollgaaite Qata 
f i f teen aate rata, voli^tiiag 90-103 gss, wera divided 
Into throe groops of S eaoh* Ta© anlaala io oaoli group Had 
fr«e e^oass to tha pollats of laboratory diet and aatar. la 
addition to tlita d ia t , tfte eeiiaalA In treated groups reoaivad 
hr tntttbatloa, btoohanln-'.i or foraoaoaatta, attspendad in 1*3 a l 
oli¥a oil/diisr, atiioli provided a to ta l aoraenla|> dosa of 
liloelianin-t or foraonoaatla 50 ag/kfi tiody aaiglit/dar, anila 
anlaala in eontrol group mt!tr0 givan oaljr t,S a l olive o i l 
dailjr. Thia traatneat vaa contlottad for 14 days. At tHa 
taralaatloa of feeding reglaaa, tbo loiiaals were faatad 
overnight, etber-tAaaethetleed and blaod vUhdraaa l»y eardiaa 
paaotare* Varloaa l ip id paraartara wr% deteralaed la aerna, 
aorta «MI l iver* 
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4d»tiit«trstloii of blooli«alii«.% or foraoaoitetia at a 
(fo«« of SO mg/Ug/6a(y for t4 dars, iio«ev«r, did not tirtng about 
redaetloa of iiii3r of tti« l ip id iiaraaiatera in aartm, aorta or 
tiY«r (Tabta 10) , 
0 , Aeqta Toyjeity of Jioohanja-^ 
Btoo!ianin*A waa te»tod for aotita toxlo doaa io rats« 
Oral adffilfti at ration of bioctiaaia**^ upto i,oao ag/kg/dajr did 
not produee my H sib to attaratioa i s lietaavioor or oaose 
deatti in a group of 9 aala ra ta . 
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t t 1« «il!«1^ bellonrotf ttiat r«l«ttv«l)r lov laoideao« ot 
eorQatay h»mrt a iv^i^* in voiMia t« r«l«t«fl Co •utro^^a prodoo<> 
tton (iNiraati jftt jk l . 1967) • flowenrttrt ofitros«tt tUttrapy htm bees 
fflfltoardAti for possible tmminiwiag 8ld««effoots* iatbur jg^ jaj^. 
(1993t 1994a, t964b« 196S aiK} 1903) ti«ve roportea Ujrpooholostoro* 
toalo aettvf tr of b«ti£(it graa ta rats aa^ l rabbits, .'jsoag severol 
tsf»ftiitVf>£ios dlnltoratfti oa ^smlnatloa of boagal graa i^ris^iiA 
'^turtlt 1374), the struatoros of t^loohosila-A wsd foraooooatln 
or© rolatodi to stllbDSterjrl {Fig, 1 ) , Jlooe tlioso tsro 
tsnflovflmes have ostrogealo aettvltj^, otttiouili of tow csiignitudat 
th€ hypoc'iotestoroteAlo proportf of hengal gegm ooald ho r^lotoii 
to thoso o9nir>r)tm4l«« I t was ohservod that the two IsoflanroasSf 
htoohAAln^A fus<l forsHaaonotln, d<it«rlorate I f the seo<IUngs af 
h«ni«l irais are dried at ordinary te«?eratiure la the shaiSe aa4 
that their aoaeealrattCHi shloh I s shout h l ^ e s t at the s ta r t , 
stea41l)r (tsereases s l th the Afosth of the (sr« (5l4l<tl(^, 1J4S). 
f t I s , therefore, tllrely that the l a a h l U t r of Kttrup (197JJ and 
Vltya»tii4 an4 Kapoor (1973) to senflra ths hypoobolestsrissdis 
aottirltsr of heagat graa ooatd he attrlhated to their experlaieatat 
aaaipalatlene* I t Is posslhle Uiat la the experlsiwatal aoadltloas 
ased these two isoflavcmss were either part ia l ly er oowpletely 
diestrored. to the l lnht of these ohservatlons the hy^ioeholes* 
larele«ie sad hjrpellpltfeale aet lv l t les of hloohsal»*A aa<l 
faweaeaetla ware lavestltatsd. 
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Tb« alero iiBalr»ls tfatu Mtf tM spvetr* of ltl<ieti«alii«A 
mna foratnion^Uti In tb« £lir (<r«bl« t> MI4 IA r«cioa« (ri|it« a 
And 3) doafirai th^ «traetaral oUaraettrtstios of tb«»« 
l«ofI«Tone« «ift •liQiiii tn Pig. 1, 
As tihown to faille 3 t&e terua total oholQ«t«rol tevel t 
tn thd ratft fetl ebolostftrolemto diet «rftt» ele¥et«4 to oa TJ0 aig^  
ti»0 st« una tti« 8Uf>|ilftii«iit€tlo» of «rtsao Isoflarooe fraotlaa 
T>revr>at«d tli« el«iriitloa bjr S4,Qii. l a ooatratty pbt3«p|ialipia 
l€V<»tft raireiilea no •fgntfioant 6!iaag« ia treated ^roopw. T o^ 
e!iol««t«rol-^liosiihotlptd ra t io , believed to bo an indiejc of 
ether<igeneolt|r (n^ih ^tofe j t Jl«f ii*OSI)» amrfcedly deoreased toy 
sa|»|^ 1««ftnt0 of erva* isofliKVoae fraotiofi. Cater and free 
etioleeterola were reduced to the extent of 30,2^ mid 49»i«» 
reapeetlvely. ^oire'rerv trtgtyoeridea reaatned uaeffeeted. 
Ttie orsde leoflorone fraetion alao depreaaed tbe aorta 
eHoteeter^l to ttte evteat of 3S^« Thia iiroapted oa to jiurify 
tNe ernde laoflavoae fraottoa to obtain pure bioeHaaio-^ 4Uid 
ferateaeaetin for f^rtber atudlea* 
•afcarr f t f l . (1973) have deaerlbed a aereeaing 
preeedare for hr poll pi deal o eoapotinda la rritoa ifM-ljai>-
ladneed krper11pideale rata. I t ia evident froa table 3 tbat 
Meekaala^A ( to ta l doaetiOO ag/kg body at ) a ignif ieaat ly 
(p <^.0l) lowered a l l l ipid paraaetere of tbe tritoa treated 
rate . Feraeaeaetla ( to ta l doaetiOO ag/kg body «t ) did 
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•fffiffl01111 t t y ( p ^ ^ . O t ) <l«ore«»«i a l l s«rua l l p i n pftraai0t;«r« 
anp«arii retft t lvirty aor« «ot lv« t!i«n forsnoiioaAtta* 
Cara t t ln l £ t JKI . (1991) end i 'aol t t l t l (1933) •tiftft««t«d 
the nnn of t r t toa^lodooed liyporllpld«flil« as an AppeomU to 
•ortt«n or to d l f f « r e a t l a t « the wmeUmAsm of aotlon of tijrpo* 
tlpSdoAio drags. T«o kinds of testa tiava ttaaa au^^asted. 
tn thtf^^lrat phase^taat tha dron; was given at the aa»ei t ioa 
as t r t t o n , and a daaraaaa I n bypar11pidaala d bour l a t a r 
ooaparad to aoatrola vat talcsn aa avidcaoa of a a t l v i t y r a a a l t -
laf; fros$ aa i a t i l t l t t o a of laoreatad ayattiaals of et iolastarai 
and f a t t y iM»ld9* lo t&a "aaooad pheaa" test tba drag vaa 
ftvan ai»34 hr a f t a r t r l toa« aad daaraaaa l a alood l ip ids 
H br l a t a r aonpared to oontrol v&» ia terpratad aa an l ad laa t loa 
Of tlia drui|*8 a b i l i t y to Moa la ra ta l i p i d ratdoval* da auomi 
l a Tabta 4* both blootiaaln*^ mid for^ionoaatla at a doaa lava l 
of SO «it/kg body « t . did not eaaaa a l g a l f l e a a t radaatlota l a 
aay af tba l i p i d paraaatara of alio la aeraa, aad aarua ^3 • 
t lpaprala lna darlag * f l r a t pbaaa* t a a t , Tula auggaata taat 
biaaliaala«A aad foraoaonatla maif aaart t b a l r bypol lpldaale 
aatloa tbroagb aaabaalaaa otkar tfeaa tliat o f aouataraatlag 
laeraaaad ayatbaala of abalaatarol aad f a t t y aalda. l a tlia 
*aaaaad phaaa* t a a t , bloeiiMila«A aad foraaaeaat la , tbaagli v l t b 
r a l a t l v a t y varylag aagal ta ia of tba l r aa t loa , raapoadad 
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•ffftetivelr In Irwerlog tli« l ipid pmraamfTB of wiiols ••ro«t 
mcKl ««rtMi / 3 -Itpoprolrelnt* 11i«r«for«, tli*** t«dftavoa«» 
•ay to<«r9 the Alitlttjr to aeoalttrato tlpiO reaovat* <^Qln^ 
ntoetianlo-^ appears ralatlveljr nora aotiva ttian foraaaoiiaiiii. 
store recent l / t atberoselerosi s has t>eea proaaeetf ta 
rata, sapjjosed to u© iilgfiljr raaSstmit to atberosoloroals, &y 
tnttt^atlag a «il3rture of otlve o|l^ vitaiiln ii^ and Gbolasterol 
(.lltsKiR, 1373)t To 883 tUe <?.o»e-<5epeoc?eat raspoaae, blo^aalii«-i 
was adsilatatered at two dose leirets» 30 at^ki OQ^  t^^ ai/^ji^* 
rormonoaotin van e<3mltilster0<l at a conoeatratloa »f S'J as/^g 
aton<t« As si^ oera In Tal»le B, Dloo)iaaln«>.4 at boVa the oaaoea* 
tratlons a lpt l f loaat ly oonateraoted iUo liypollpldeala re»toa»e 
of aassiire doses of vltaalo D^. roraoooaettnt lio«@ver, eottldi 
algal ftofuitly redtioe only tho ssroa total otiolesterol l eve l s . 
Th«* aorta total oholetterol was slgalfloaatljr redaoed toy bota 
H|ocHlianla-»\ nmd foraoaonetla. I t appears tliat 3^ ag/kg (A^wm of 
hloeiia0ila*A | « as effeatlve as that of iOQ m$/kg dose, aad 
eertalaly wire effeet lve tliaa tbat of 30 ai/kg dose of 
fereMHieaetla. ftonever, l iver tIpM para«eters reiialaed 
aaeffeeted In %otli the eases . 
Blookaaln-A or fortseeenetin at a dose of 90 « i /k i /dey , 
eere adalnletered slaoltaaeousty for foar eeeke eloaf vltH 
atberogeale diet to see tkelr poeslble role la oouaterastlnK 
the rise la total and ester ekoteeterolst triglyeerldes and 
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Iilio»pti0tlpi<!9 to wrum and &ortm» Ht«»QbiMi|ii-A «l£i i i f i«aatly 
prftir«iit«d tho r is« i n tota l and e«l«r e&ol««t«rol« aant 
trlistyeerl«$«a la tlui »prtm ( t«bl« d)» 
A eormlation l>«tttfta!i thti em<avm% of e!)ol«st»rt>l to ttie 
aorta and aoTarlty of atlier*>»oleroal a baa baea fotiad (iaitte* 
1903}. I t «a« forttiar attoim tdat trlgljroaridaa a<eoa«itlaft« 
far more ntawly to t&e aortic latiaia tlian do ttie obiolaatarot 
eatera. Sttiiffea tiava ahavii ttiat aa leaioas prograaa the 
aisottnt of astar olioleateral atao iaaraaaaa. Itia aigaifiaa»t 
reduetioa ia total and eatar otiotaatarola, and trlglyaariaa In 
aorta (Talita 7) bjr bloetianla*''^ may ptovi4B fortlier ai^part l a 
aatabltaliias I t a a n t i - atbaroaelarotio property^ 
The ihaiiriiiftaMat raaponaa of foraanoaatia oa rats 
almnlt«a®o>isty raoalvlag attiarosanta dlat appaara to furthar 
aonfira I t a loaar affaetlvaaaaa aa eomparad to the aaaa (iaaa 
fit biaaftaala<*A. 
Both blaeliaiila«A and foraoaoaatin eauaa algalf iaaat 
rlaa la l lTar ehalaataral laval (rabla 7>. rhla la a la l la r 
t» tlia fladlag tHat avacaaaaaa aatragaa adalaiatratloa to 
•a la rata on ooavaatlaaal or eholaatar'^il aapplaaaatad dlat 
laftaaaoa tlia part i t loalan of ottolaatar^t ndtlila tHa plaaaa-
t lvar akalaataral pont l . a . an aatoolatad laaraaaa In l lvar 
alialaatarol (Bosrd, 6.^», 1969). 
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\9 mhowm in 7«})1« T, tb« srftrac* «»igbt gala to 
bioolmnln-A imd foroononetla l;r«at«d groapt vat lata than 
tUt lr ra«!i(iott¥# esntw&l^ Fxoa me fallt ira of traatad anlaala 
to gata w a l ^ t ooraallyt ^^^ ^s taaptad to oonoluda Cbat l ip id 
tofFerlni; of feat of Mocbanlo-'A or foraoaonettn could ba noo« 
sneolfia dtta to redtioed latattQ of food or l^aarad i^aarptlon. 
The Inoroata In bo^y welgjit of oontrol group aay tia dae to 
fat dapoattloti to tlasnaa othar thioi l l r a r aliera mt ^ala in 
«ef«|fit was o!>aerved. Tiierafora, I t i t Ulceljr that o&asl ty 
ladueed t\y ttita dtat la oouataraetad by bloahfuila->A ratul t lag 
In ttia deoreiMad wolgUt gain in bloctiaala*'^ traated groap. 
This I t aapportod by the otiserv'atlOQ that l iver valgtita do oot 
otionga with other diotaiT amij^alatioat. 
\ t icni f ioant reduotion la tota l ouolostarol of whota 
tarna, aartta £> -tipoprotaias aad aorta (fablaa a and a) by 
bloeliaala*^ mw ba aontidarad at i t s ab i l i ty to raduoa tba 
abnoratlly hlg^ laval of blood eboleataral. 
Tlia affaata of bio<^aiiia-A tnd foraoaunatla aara alaa 
latraatlgatad o« aar«all|ia«la rata* !*ialthar bioe^aiiia->A nor 
for«M9aaaatia at a ^9tf of 80 ag/kg t lgai f ioaatty rm^m— l ip id 
aaraaatara of tarua» aorta aad l lvar In 14 day> (fabia 10). 
Tbit aiiparaatly ooafirat tbat Ibaaa laoflavonaa ara oaly 
affaatlva abaa alroulating plaaaa cbolaataroi lavala ara bigb« 
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Slaett tiloehanliio.^ appear* more ttffeotlvo li^rpaofoole*-
t«rol0«io o<mp9vma thna forsononetliit tlia attwapl wtm «»<!• to 
«iratiiiit» un^Q of tbts tuoftairoiis. nuts reaaloefl tiiil« and tiaait'ay 
ti|)to an oral dose of 1,0J0 eig/kg bodjr v l / d a / . Furttier supple-
aieatatioii of itiia isoflavono was aot ondertaken t>ooaaae effeotive 
tlirepoutto dose of i5>loe!i«i^lo-'i t» oaly 30 mg/kg/dsff* 
?ti9 hypollpideaio property of b(mgal gra3 cBOy lio 
attrlbatod to tlio t>lootiaiiiQ-*>^ aad forooaoaatio. I t ta lllcaly 
tliBt th«»e iaoflavoaog aot as promostrogeaa. ilovever, aat i l 
aore la imo^m about tbm ffiatattoltasa of theao taoflairooos, l i t t l e 
om bo aatd aDoat thoSr poseltilo role as preoaraor of oatrogeaa. 
Tt la i}tilto nice IF that these Isoflavoaoa show their bypullpl-
demfo act iv i ty heoatiae of their struotitral alisllorlty to 
eatro^ea, at l lheateroU 
smmmt 
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C«r41oviui«ttlar <li««iui«i unt i l mttm ! • kaowci «t»oitt i t s 
wNl«rl3rl«g • • « » • • , night b« • l««»lf i«( l l i ke 0(MIO«I> mtf roiitf 
•QOta*«t« «• a t tatt i i t loft l afttsent* for mf oat of at» tHa 
t iv ing of a Qoraiil l i f e t» aAooapaalad hy a otrtain r t t k of 
tialag affl l ttta^t a ritilt ttiat ewt r l t a or f a l l i a diraat nom^' 
latloB vtttt a larga ataibar of varlaDtaa* Ciiolaatarot lavolva* 
wint in oardtevaaoolar Utaaava dartvaa froa t«o v f r t a a l l r 
ttndltfiated faetai tit«ro la an laoroaaa<l eholattarot aoataat 
I D atharotolarotio artarlaa and tteara la a vary atrong^ but 
not i^aolntOf oorralatloa bataaaa tHa Inoldaaoa of tlio dlaaaaa 
l a mwm and asuiarlmintal aalnala aadi a raiaa<l lafot of tHalr 
alaana i i ialaatarol* Bvagal fran (Clear arlat^aan) tiaa baoa 
raa^'tad %r ^atliar aa« oo<-«ork«r» to poaaaai liypoaliolattarolania 
aat lv l ty l a rata aatf rabMta* l a aa attanpt to pla 4o«a l t « 
aattva li]rpotlFl4«"i« »r laal f la(«)« tka oriad* I to f la raa* f ra t t loa 
M i tkoraaftar blo«liaala«A (S»T<-«llir«roar«4*««otlioay«|«ofl«roaa) 
aai fomoaaaatia (T<4i]rtfrox)r«4*««ttliox]f*iaoflaroaa) aara laolatad 
fran t M gran* Tli« prnttty of aacli oaafoaadi aioaiiaala«A aa< 
fambaaaatlat «aa «liaakai bjr t h l a - l i r ^ r iliroaatagrapiijr (TiiC) 
a»lag atliirlaaatata-liaaaaaa (iOS>» aolar raagaata» W aa« I I I 
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r««i7*t«ll ls«tf l»l««liaiil««»A C«iflorr«el«tf a.p* at4* i t8 C) M I I I 
ror««fioBttiii ii«oorr««t«d n.p* sss«iS9 C) «»r« ttt«d for •Tftltt»*> 
Ad«liiliitr«tt4iii of «rtiA« l«oftavott« tfmHom {0*19%^ « /« ! 
for tlir«« w^mim to tn* m U eiiol««tttrot««i« r«t«t 4«pr««Md 
•tsnlft t tMit lr ol^rfttod • • m a tota l oli«l«»t«rol to tli« axtaat 
of 94,91* Ftio«|»tii>lt9i4 l«tr«tii, Uom^witt r«v«al«4 ao aigolftaaat 
atiMga la traatad groiiii* fba aholaatarot-plioapliotipia ratiOt 
ballavad to Ha tha iatfav of atbarogaaaoity^ vaa at ia i f toaat lx 
^aoraaaaH on tlia a»9|ita«aatatloa of t ^ oratfa fraatlon to tha 
^tat* Oatar aaa fraa ataotaatarota vara fAn99d to uia aactaat 
of 30*3^ and 4 9 . t t | ranfiaotiiraly* aomwvTt trigtjroaridaa 
raa(«taa<l i»ii!iiaiifa4, t o t a l aorta i^ataatarol aaa alao tfa^raaaad 
atgalftoaatlsr »]r 9M% riovavart aupploaantattoa of anida 
laoftavona fraotloa aaaat to karo favauratf altglit laofmam 
( IS .SO la to ta l oholaatarot iralaaa of tiaa l lvar* Mo o t i a l * 
ftaaat dlffaraaaa vaa alMiarva<l la tlia avaraga bo4r ind l lvar 
aalglita of rata la aaalaataralaole aad traatad ct^opa* 
Saliarr j t j | l« ( I fTa) haira <laaaril»a« a aaraaaiag 
praaaiara far kypaUfl iaala aaapaaada la Trltoa «ft«>t$M» 
latfaaai lis^farllpltfaala rata* tloakaala-A algal f t eaatljr wAu^rn^ 
a l l l ip id paraaatara la aaraa of taa frltoa<-*traata4 rata* 
Faraaaaaatla alaa rtdnaad a l l aaraa l ip id paraaatara alginlf l* 
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aor* aotlvv hrp9lipi49wAt «§•»% thiM f«riKmoB«Ua i a i n * 
TrttfHi tR*S999 tr««t«4l m l « r«t«» 
GarAtllsl • ! « ! • ( I t » i > and F a o U t t I {10»i> aufccaU^ 
tli» »•• «f tritoii<«tii<lia««tf iiy]»trJlipldc«ta iM» an ap^roaali to 
•araaa or to 4tf far«nttata tkm ataftaataa of aatioa of hfp9» 
Itfiiiloalo i!niia« *iHto«|>iias«" f r l ton toat aaa p^rtormA to 
di f foraat la ia aliat!iar tHa tfoaraaaa l a tifp^rlipKloata oa 
bloeliaatn«4 or foraoaoaotta troatatat ta <Sao to iaatbl t loa of 
laeroaaad ayatliaafta of oliotaatorol aad fat ty aeld or aaoalara-
t ioa of l i | i ld roaovat* I t a|i|>oara taat l a * f l r a t pHaaa* taat 
Qitparlaaat aaittuir t»loc«aaia«*A nor foraoaoaotla Itaa affootiv* 
liyfotlpldaato aatioa vliaa fliraa l«aa<!latal]r foltoalax f r i toa 
ta|«atl<Mi* irowavart la **ia«oa4t ^tiaao* taat t»|ooiiaala*A aatf 
foraoaoaotla a lgal f loaat i f raduoad a l l tlia l l f i ld ^araaotora l a 
ttia akoto aaraa aad aaraa ^• l lpoprotalaa* Tata auigaata taat 
tkaaa laoflaroaaa a i r iioTo tlia aa l l l t y to aeaalorata l ip id 
raaoirat* 
Atkaraaalorosla la prodaaad la rata ay latabatlag a 
alxtara of irltaala D^ aad tbolattarol alsaolvad la ollva o i l . 
tloatiaala-A vaa adalalatarad at two doaa lairalot 80 a i /kg 
aad too ag/kg» aai la foraoaoaotla vaa givaa at SO ag/fcg daaa 
aloao* tloaliaata^A aad foraoaoaotla did algalf laaat lx radoaa 
aaolaatarol kotli l a aaraa md aorta* Rowavar» tlMif kad ae 
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• f f«e t M |ilie»pliotli»ld l«ir«ts ia • i t t i«r • •r iMt *ort« or l l v« r , 
S«r«M trlgl3ro«rl<l« l»v«l« iwr« r«dtto*<l s i fa i f loaot ly hy 
bloeli«iilti«»A t>fit itot by ttie foraonoa*tin* Botit ooapotittdt ti«i 
so • f f«« t oa trtgl]re«rtd* 1 « T « 1 « of aorta aad l ivar* St 
appaara that 90 ng/kg doaa of bloohaalo*A |« as •f footiva a» 
tliat of t ta too «g/kg doaa» and oartalaiy aora affaetiira t&aa 
titst of so ag/kg 409ft of foraoaoavtin. 
!UoehaBla«»% or foraoaoaatia (90 ag/kg/dar) aara 
adiattifatarad aiaaltaaeoualf v i t l i li|r{>arttpl<iaata-ladttotiig dlot 
to rata for 4 aooka to pravaat kigli l ip id laval (IavalO{iing« 
Oioohanin<*A aignifioaatty radtiead a^olo aartM tota l oholattarol^ 
at tar ohotaataroly and trtgljroaridaat roapaattvaly to tHa axtoat 
of 40% 35'S aad 33l^ » I Q aartta /3 -lipoprotaiaa tHa radootioa 
In total ohol«atarol «ad triglyearldaa vaa alaoat of tlw aaaa 
•agnttada aa in atiolo aartui* Foraoaoaatia, bo»ttvar» did aet 
OMttna alpi l f taaat radnotion in l ip id paruiatara of «&al« ffartai 
•a<t aaraa /3 «lipoprolaias« Hiootiaain<»4 sUo si^aifieaatljr 
dapraaaad tka alavatitHi of tota l aad aatar aftoleatarola io 
aarta ta tka avtaat af «sf cad m% raapaativaly* ttavavar, 
ta ta l akalaataral aaataat af tka l i r a r iaoraata4 aigaif iaaat ly 
%f tka traatvaat af katk kiaakaaia-A aad foraoaoaatia* 
ltaakaaia«»A w foraoaoaatia (SO ag/kg/dajr) «aa adaiaia* 
tarad ta krpariifidairta rata far 8 digra ta aaa m a k i l i t y af 
af radaalag kigk l ip id latral* Biaekaaia-A radaaad aigainaaatl jr 
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total «hol«9t«r<»I (30<) •«« t r i t l ro«r l4«« (18J(} in i h o U M r i M . 
I t atto • igal f lot f i t ty «««r*«««4l toi«t ^ o l « t t « r o l mi i r i ( l r *» 
etrl<!«fi In • • r tw ^•t lyoprotolns to tlm •3rt«at of 24$ and 19%« 
r«t|i«etlir«tr» i:xe«^t tota l «liol«»t«rol of Mrtw /^ •ltpoprot«lii«t 
for«oiiott«tla, iiamvor» did not hmm mf signal f t o«at • f faot on 
mxf of tbo l ip id puTAMitor* of uliolo sorav i0d Mriia f3 * 
llf>oprot«lfi«* iltoo^«atfl*ii «tt<t foraonmiotla botii oaoiad 
•tpralfteaat radaettoa only af total anolaatarot ot aorta to 
tlio tuna of ftf% and 191 raajiaatlvalr* Tha trlglycaridaa and 
p6o«f>6oli|»ida of aorta or Hvmw wr9 aot af faetad by ttkaaa 
laof1aipo«a« 
OiooliaiilD«il or foratoaoaatlo» at a dosa of SO ms/^g/^tfff 
did oot aftaot any of tHa l ip id paranotara of aaroa* aortat 
&i<i IItrar afiaa ad«tal«tarad to aortiotlpaalo rata for tvo aaaka* 
Aauta toxle doaaa of bloalianlo-A l a rata aboaad tkat 
I t a oral adalnlitration opto 1^000 as/kg/day did aot prodaea 
aay vlal l i la attaratloa l a babarlaar or oaaaa daatli la a groap 
af axfwrlaaatal ra ta . I t aay ba aotad hmr» tbat tba affaatlva 
tbaraaaatla daaa af blaaHaala-A la aaly 50 ag/kg/day* 
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